EBERLINE ANALYTICAL CORPORATION
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Barr Engineering
1001 Diamond Ridge, Suite 1100
Jefferson City, MO 65109

CASE NARRATIVE
Work Order # 13-06015-OR

SAMPLE RECEIPT

This work order contains one water sample received 06/04/2013. This sample was analyzed for Radium-
228, Gross Alpha/Beta, Total Activity and by Gamma Spectroscopy. This sample was also analyzed as
dissolved and suspended for Gross Alpha/Beta.

CLIENT ID LABID

Treated Commingled MSD 13-06015-04
Treated Commingled MSD-DISS 13-06015-05
Treated Commingled MSD-SUS 13-06015-06

ANALYTICAL METHODS

Radium-228 was analyzed using EPA Method 904.0 Modified. Gross Alpha/Beta was performed using
EPA Method 900.0 Modified. Total Activity was performed using Method WSRC-RP-89-387 Modified.
Gamma Spectroscopy was performed using EPA Method 901.1 Modified.

ANALYTICAL CIRCUMSTANCES

Sample identification Treated Commingled MSD was received for determination of an unknown Beta
emitting radionuclide(s) present in the sample. Initially we only received approximately 50 milliliters of
total volume. However, an additional 700 milliliters of volume was also received. This sample had a
very high total dissolved solids (TDS) content and total suspended solids (TSS) content. In the case of
our initial investigations, we initially analyzed the higher volume sample, with the TSS content at the
bottom of the sample, by gamma spectroscopy. Analysis of the sample only demonstrated the presence of
Potassium-40 activity.

We then placed 5 milliliters of the sample into scintillation cocktail and counted for Total Activity.
Results were problematic by this method due to significant quenching. However, we estimated efficiency
and determined a result. Liquid scintillation counting (LSC) spectral evaluations were inconclusive other
than demonstrating the presence of a Beta emitting radionuclide. Evaluation of LSC spectra did not
demonstrate the presence of any Alpha emitting radionuclides.

At this point a Gross Alpha and Beta determination was conducted to check previous Gross Alpha and
Beta results. Sample demonstrated no positive Gross Alpha activity.
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ANALYTICAL CIRCUMSTANCES CONTINUED

We also analyzed for Radium-228 to determine if Radium-228 or Actinium-228 were present. This
analysis would also provide a positive result if Strontium-Yttrium-90 were present. Yttrium-90 is an
interference in the analysis of Radium-228 by Actinium-228. Sample demonstrated non-detect results for
Radium-228 or Yttrium-90.

At this point we analyzed sample in the dissolved and suspended fractions for Gross Alpha and Beta
again. Sample demonstrated positive Gross Beta activity in the dissolved fraction. Activity actually
correlates fairly well with Potassium-40 by gamma spectroscopy. Due to this condition and the high
uncertainties associated with these results, we had the sample analyzed for elemental Potassium. The
radioactive Potassium contributions were then calculated and determined to be consistent with results
from gamma spectroscopy and dissolved Gross Beta analyses.

In conclusion, the sample appears to contain Beta activity from only Potassium-40 within the sample.
Higher activity results are most likely artifacts from analyzing the sample as Total (TSS & TDS
combined) causing significant corrections for self-absorption. This sample may be somewhat
heterogeneous with respect to Potassium-40 activity in the suspended fraction, which may have caused
some variability. This sample is definitely problematic to analyze as a result of the TDS and TSS content.

ANALYTE SPECIFIC QC SUMMARIES
RADIUM-228

Sample aliquots were evaporated and digested to dissolve the TSS fraction. Sample was then diluted and
Radium was precipitated as Radium/Barium Sulfate. Radium/Barium Sulfates were then dissolved in
alkaline EDTA. Radium was selectively precipitated and Radium Sulfate from the EDTA by pH
reduction. Actinium-228 ingrowth was started at this time. Actinium-228 was allowed sufficient
ingrowth time and was then selectively extracted, mounted on planchets and counted by GPC. An
elemental Yttrium carrier was used for determination of chemical yield.

Sample demonstrated acceptable results for all Radium-228 determinations. The Radium-228 method
blank demonstrated an acceptable result. Results for the Radium-228 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Radium-228 laboratory control sample demonstrated an acceptable percent
recovery.

GROSS ALPHA & BETA (TOTAL)

Sample was vigorously shaken to re-suspend the TSS fraction. Sample aliquots were taken and placed
onto planchets. Sample was then flamed and sent to the count room for gas proportional counting (GPC)
of Gross Alpha & Beta activity present. Sample results were corrected for inherent self-absorption by
determinations of mass present on counting planchets. Due to the high TSS and TDS content, small!
aliquots and significant corrections were required.

Sample demonstrated problematic results for Gross Alpha and Beta determinations. Due to the high TDS
and TSS content, sample demonstrated a high relative percent difference (Gross Alpha and Beta) and
normalized difference (Gross Beta only). The Gross Alpha and Beta method blank demonstrated
acceptable results. Results for the Gross Alpha and Beta laboratory control sample demonstrated an
acceptable percent recovery.
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ANALYTE SPECIFIC QC SUMMARIES

GROSS ALPHA & BETA (DISSOLVED & SUSPENDED)

Aliquots of the sample were filtered through 0.45 um filter media with +0.45um being the suspended
fraction and -0.45um being the dissolved fraction. Samples were then flamed and sent to the count room
for gas proportional counting (GPC) of Gross Alpha & Beta activity present. Sample results were
corrected for inherent self-absorption by determinations of mass present on counting planchets. Due to
the high TSS and TDS content, small aliquots and significant corrections were required.

Samples demonstrated somewhat acceptable results for all Gross Alpha and Beta determinations. The
Gross Alpha and Beta method blank demonstrated acceptable results. Due to the high TDS content,
results for the Gross Alpha and Beta duplicate demonstrated a high relative percent difference; however,
normalized difference is within 2cceptable limits for the analytical technique. Results for the Gross Alpha
and Beta laboratory control sample demonstrated a acceptable percent recovery

- TOTAL ACTIVITY

A direct aliquot of sample was placed into a scintillation vial, scintillation cocktail was added and sample
was counted on a liquid scintillation counter. This was done not so much for actual quantification;
however, qualification of the potential energy of the Beta emitting radionuclide present.

Results for the sample are problematic. Due to the high TDS and TSS content, sample demonstrated
significant quenching. This made it virtually impossible to identify energy of the Beta emitting
radionuclide. The Total Activity method blank demonstrated an acceptable result. Results for the Total
Activity laboratory control sample demonstrated an acceptable percent recovery.

GAMMA SPECTROSCOPY

Sample was analyzed using client provided sample volume in the container as received from the client.
This was done to assure that the TSS fraction from the sample was in close proximity to the detector.
Sample was then counted using an N-Type HPGe detector.

Sample demonstrated acceptable results for all gamma emitting radionuclides as reported. The method
blank demonstrated acceptable results for all gamma emitting radionuclides as reported. Results for the
Actinium-228 and Bismuth-214 replicate demonstrated a high relative percent difference; however,
normalized difference is within acceptable limits for the analytical technique. Results for the Cobalt-60
replicate demonstrated an acceptable relative percent difference and normalized difference. Results for
the Cobalt-60 and Cesium-137 laboratory control sample demonstrated an acceptable percent recovery.

ELEMENTAL POTASSIUM — K-40 DETERMINATION

An aliquot of the sample was sent to Galbraith Laboratories for determination of elemental Potassium.
From this result radioactive K40 was calculated. Results for Elemental converted Potassium to
radioactive K-40 demonstrated good correlations with K-40 results as derived by gamma spectroscopy
and Gross Beta determinations from the dissolved fraction.
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CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

Laboratory ManﬁgEr
Date: 6/20/2013

Eberline Analytical wants and &ncourages your feedback regarding our performance providing radioanalytical services. Please
visit hetp://www.eberlineservices.com/client.htm to provide us with feedback on our services.
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SECTION IV

ANALYTICAL RESULTS SUMMARY
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Printed: 6/20/2013 3:52 PM Page 1 of 3
- Report To: " Work Order Detafls:
Eberline Ana Iytical Ed Galbraith SDG: 13-06015
. . Barr Engineering Project: Bridgeton Landfill
Final Report of Analysis 1001 Diamond Ridge, Suite 1100 Analysis Catogory:| _ ENVIRONMENTAL
) Jefferson City, MO 65109 Sample Matrix: WA
Lo il Chlemt Sampie Recelpt | Analysis | Bath | nayte Method Result cu csu MDA Foport
13-06015-01 LCS KNOWN 06/05/13 00:00 /52018 | 6ms2013 | 1308015 Cobalt-60 EPA 901,1 Modified 1.84E+05 7.76E+03 pCiA
13-08015-01 Lcs KNOWN 06/05/13 00:00 6/5/2013 | am/2013 | 1306015 | Cesium-137 EPA 901.1 Modified 1.18E+05 4.72E+03 pCi1
13-08015-01 LCS SPIKE 08/05/13 00:00 6/5/2013 | 6/6/2013 | 13-06015 Cobali-60 EPA 901.1 Modifled 1.97€+05 1.44E+04 1.76E+04 9.08E+02 pCi
13-08015-01 LCS SPIKE 08/05/13 00:00 6/5/2013 | 682013 | 13-06015 | Cesium-137 EPA 901.1 Modifled 1.21E+05 1.21E404 1.36E+04 8.15E+02 pClA
13-06015-02 MBL BLANK 08/05/13 00:00 6/5/2013 | 6/£r2013 | 13-06015 | Actinium-228 EPA 801.1 Modified 4.60E+01 3.03E+01 3.04E+01 7.00E+01 ‘pCiA
13-08015-02 MBL BLANK 06/06/13 00:00 6/5/2013 | 6/4/2013 | 13-06015 | Blamuth-214 EPA 801.1 Modifled -7.76E+00 1.72E+01 1.72E+01 3.23E+01 pCin
13-06015-02 MBL BLANK 06/05/13 00:00 6/6/2013 | 8//2013 | 13-068015 Cobalt-80 EPA 901.1 Modified 3.12E+00 9.51E+00 9.51E+00 2.04E+01 pcin
13-08015-02 MBL BLANK 06/05/13 00:00 6/6/2013 | 6/6/2013 | 13-06015 | Ceslum-137 EPA 901.1 Modifled 3.94E+00 7.81E+00 7.861E+00 1.57E+01 pCin
13-06015-02 MBL BLANK 068/05/13 00:00 8/5/2013 | &//2013 | 13-06015 Lead-210 EPA 601.1 Modified -2.90E+01 1.95E+02 1.85E402 3.45E+02 pCia
13-06015-02 MBL BLANK 068/05/13 00:00 6/5/2013 | e6/2013 | 13-06016 Lead-214 EPA 901.1 Modified -7.01E+00 1.68E+01 1.88E+01 3.058+01 - pcin
13-06015-02 MBL BLANK 06/05/13 00:00 &/5/2013 | &6/2013 | 13-08015 | Thorium-284 EPA 901.1 Modified -8.84E+01 1.81E+02 1.81E+02 3.1TEH2 pCia
13-06015-02 MBL BLANK: 06/05/13 00:00 6/5/2013 | 662013 | 1306015 | Thallium-208 EPA 901.1 Modified -4.85E+00 2.27E+01 2.27E+01 4.27E+D1 pCin
13-08015-03 DUP Treeted Commingled MSO 04/05/13 13:30 /612013 | 6/8/2013 | 13-08015 | Aciinlum-228 EPA 901.1 Modifled -2.93E+01 3.53E+01 3.53E+01 5.97E+01 pCin
13-08015-03 DUP Treated Commingied MSD 04/05/13 13:30 6/5/2013 | 6/6/2013 | 13-08015 | Bismuth-214 EPA 901.1 Modified 3.98E+01 2.87E+01 2.80E+01 4.60E+01 pcin
13-08015-03 DUP Treated Commingled MSD 04/05/13 13:30 6/5/2013 | emr2013 | 1306016 Cobai-80 EPA 801.1 Modifled -8,80E+00 8.52E+00 8.59E+00 1.30E+01 pCin
13-06015-03 DUP Treated Commingled MSD 04/05/13 13:30 &5/2013 | 6/6/2013 | 1308015 | Cesium-137 EPA 801.1 Modlfied 4.51E+00 6.99E+00 6.40E+00 1.46E+401 pCi
13-05015-03 DUP Treated Commingled MSD 04/05/13 13:30 6/5/2013 | €/0/2013 | 13-06015 | Potessium-40 EPA 801.1 Modified 2.78E+02 1.88E+02 1.87E+02 2.14E+Q2 pcin
13-06015-03 DUP Treated Commingled MSD 04/05/13 13:30 6/5/2013 | 6/6/2013 | 13-06015 Lead-210 EPA 901.1 Modified 3.45E+01 1.97E+02 1.97E+02 3.54E402 pCin
13-08015-03 ouP Treated Commingled MSD 04/05/13 1330 8/5/2013 | 6/6/2013 | 13-068015 Lead-214 EPA 901.1 Modifled -2.57E+00 1.78E+01 1.78E+01 3.3E+01 pCin
13-08015-03 oupP Treated Commingled MSD 04/05/13 13:30 642013 | &/8/2013 | 13-08015 | Thorlum-234 EPA 801.1 Modifled 2.98E+01 1.87E+02 1.87E+Q2 3.36E+02 pcin
13-06015-03 DUP Treated Commingled MSD 04/05/13 13:30 852013 | 6/8/2013 | 13-08015 | Thallium-208 EPA 901.1 Modifted 2.20E+01 2.51E+01 2.51E401 5.38E+01 pcn
13-08015-04 DO Treated Commingled MSD 04/05/13 13:30 6/6/2013 | 672013 | 1308015 | Adlinlum-228 EPA 901.1 Modifled 5.18E+00 2,53E+01 2.53E+01 5.7TE+04 pcin
13-06015-04 DO Treated Commingled MSD 04/05/13 13:30 6/5/2013 | 6/6/2013 | 13-08015 | Blsmuih-214 EPA 801.1 Modlfied 5.78E+00 1.93E+01 1.83E+01 3.92E+01 pcin
13-08015-04 DO Treated Commingied MSD 04/05/13 13:30 6/5/2013 | 6/6/2013 | 13-08015 Cobalt-60 EPA 801.1 Modified -5.34E+00 7.14E+00 7.14E+00 1.00E+01 pcut
13-08015-04 DO Treated Commingled MSD 04/05/13 13:30 6/52013 | 6/6/2013 | 13-08015 | Cesium-137 EPA 901.1 Modified 6.62E+00 8.35E+00 8.36E+00 1.77E401 pcin
13-06015-04 DO Treated Commingled MSD 04/06/13 13:30 6/5/2013 | 6/8/2013 | 1306015 | Potassium-40 EPA 901.1 Modified 2.05E+02 1.46E+02 1.48E+02 1.20E402 pcin
13-06015-04 DO Treated Commingled MSD 04/05/13 13:30 6/5/2013 | 6/8/2013 | 13-08015 Lead-210 EPA 801.1 Modified -1.11E+02 1.80E+02 1.90E+02 3. N0EH2 pCin
13-08015-04 DO Trealed Commingled MSD 04/05/13 13:30 6/5/2013 | &/6/2013 | 13-06015 Lead-214 EPA 901.1 Modified -8.80E+00 1.65E+01 1.65E+01 3.02E+01 poin
13-06015-04 DO Treated Commingled MSD 04/05/13 13:30 6/6/2013 | &/&/2013 | 13-08015 | Thorium-234 EPA 901.1 Modifled -2.03E+02 1.86E+02 1.87E+Q2 A.13E+02 pCin
13-06015-04 Do Treated Commingled MSD 04/05/13 13:30 @5/2013 | &/®&2013 | 13-06016 | Thallium-208 EPA 801.1 Modified 3.00E+01 3.02E+01 3.02E+01 5.15E+01 pcin

CU=Counting Unceriainty;C8U=Combinud Standard Uncertainty (2-slgma);MDA=MInima) Dstected Activity;L.CS=Laboratory Contro! Sample; MBL=Biank; DUP=Duplicate; TRGaNormal Sample; DO=Duplicate Original
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Printad: 7/17/2013 2:43 PM Page 1 of 3
Raport To: Work Order Dotais:
E berl i n e An a Iyti ca I Matt Stewart SDG: 13-06059-Revised
. . Herst & Associates, Inc. Project: Bridgeton 2013 Leachate
Final Report of Analysis 4631 N St Peters Pkwy Analysis Category:|  ENVIRONMENTAL
St Charles, MO 63304 Sample Matrix: WA

Lab Sample Cllent Sample Raceipt | Analysis Batch Report

o Type D Date c Date D Analyte Method Result cu csu MDA Urits
13-08058-01 LCS KNOWN 06/19/13 00:00 | 6/19/2013 | 6/20/2013 | 13-08059 | Gross Alpha EPA 500.0 Modified 341E+02 | 1,34E+01 pCi
13-08059-01 LCS SPIKE 06/19/1300:00 | 6/19/2013 | 6/20/2013 | 13-08059 | Gross Alpha EPA 800.0 Modified 256E+02 | 262E+00 | 281E+01 | 3.03E-01 pCH
13-06059-02 MBL BLANK 06/19/1300:00 | 6/16/2013 | 6/20/2013 | 13-06050 | Gross Atpha EPA 800.0 Modified 3.97E-02 1.01E-D1 1.01E-01 2.25E-01 pCH
43.08059-03 | DUP QUTFALL 008 06/18/13 12:36 | 6/19/2013 | 6/20/2013 | 13-08058 | Gross Alpha EPA 900.0 Modified 278E+01 | 472E+01 | 473E401 | 1.00E+02 pCi
13-06058-04 DO OUTFALL 008 06/18/1312:36 | 6/19/2013 | 6220/2013 | 13-08059 | Gross Alpha EPA 900.0 Modified 4.66E+01 | 5.69E+01 | S71E+01 | 1.13E+02 aCil
13-06059-01 LCS KNOWN 06/19/13 00:00 | 6/19/2013 | 6/20/2013 | 13-08058 | Gross Beta EPA 900.0 Modifled 2.19E+02 | 6.58E+00 pCin
13-06059-01 LCS SPIKE 06/19/13 00:00 | 8/19/2013 | 6202013 | 13-08059 | Gross Beta EPA 900.0 Modified 249E+02 | 295E+00 | 346E+01 5 82E-01 pCif
13-06059-02 MBL BLANK 06/19/13 00:00 | 6/19/2013 | 6/20/2013 | 13-08059 | Gross Beta EPA 900.0 Modified 8.426-02 2.61E-01 261E-01 5.50E-01 pCil
13-06059-03 DUP OUTFALL 008 06/18/13 12:36 | 6/19/2013 | 6/20/2013 | 13-08059 | Gross Beta EPA $00.0 Modified 4526402 | B30E+01 | 1.04E+02 | 1.30E+02 pCit
13-06059-04 DO OUTFALL 008 06/18M3 12:36 | 6/19/2013 | 6/20/2013 | 13-06059 | Gross Beta EPA 900.0 Modified 420E+02 | 82328+01 | 1.026+02 | 1.35E+02 pCl
13-06058-01 LCS KNOWN 06/19/13 00:00 | 6/19/2013 | 6/27/2013 | 13-08059 | Radium-226 EPA 903.0 Modified 1.03E+01 | 4.74E-01 pCi
13-06058-01 LCS SPIKE C6/19/13 00:00 | 6/19/2013 | 8/27/2013 | 13-06059 | Radium-226 EPA 903.0 Modified 1.06E+01 | 117E+00 | 2.53E+00 | 230E01 pClA
13-06058-02 MBL BLANK 06/19/13 00:00 | 6/19/2013 | 6/27/2013 | 13-0805¢ | Radium-226 EPA 903.0 Modified 3,86E-02 9.64E-02 968E02 | 201E-01 pCi
13-08059-03 | DUP OUTFALL 008 06/18/13 12:36 | 6/19/2013 | 6/27/2013 | 13-06059 | Radium-226 EPA 903.0 Modified 8.67E-02 1,656-01 1.66E-01 3.056-01 pCi
13-08059-04 DO OUTFALL 008 06/18/13 12:36 | 6/19/2013 | 62712013 | 13-08058 | Radium-226 EPA 203.0 Modified 7.52E-02 1,62E-01 1.83E-01 3.21E-01 pcil
13-06059-01 LCS KNOWN 06/19/13 00:00 | 61972013 | 7/4/2013 | 13-06059 | Radium-228 EPA 904.0 Modified 8.92E+00 | 4.556E-01 pcin
13-08069-01 LCS SPIKE 06/18/13 00:00 | 6/19¢2013 | 77172013 | 13-08059 | Radium-228 EPA 904.0 Modified QBYE+00 | 9.57E-01 | 244E+00 | 1.19E+00 pCin
13-06059-02 MBL BLANK 06/16113 00:00 | 8/18/2013 | 7/1/2013 | 13-08058 | Radium-228 EPA 904.0 Modified 2.08E+00 | 7.46E-01 8.82E-01 1.39E+00 pCil
13-06059-03 DUP OUTFALL 008 06/18/13 12:38 | 8/18/2013 | 7/1/2013 | 13-08059 | Radium-228 EPA 904.0 Modified 2.89€-01 5.92E-01 5.96E-01 1,23E400 pCit
13-06058-04 DO OUTFALL 008 06/18/1312:36 | 6/19/2013 | 7172013 | 13-08050 | Radium-228 EPA 904.0 Modified 264E+00 | 6.78E-01 9.04E-01 1.19E+00 pCi
13-06059-01 LCS KNOWN 06/19/13 00:00 | 6/19/2013 | 6/27/2013 | 13-08058 | Uranum-234 EML U-02 Modified 8.14E+00 | 2.93E-01 - pCiA
13-08059-01 LCS SPIKE 08/19/13 00:00 | 6/19/2013 | 6/27/2013 | 13-08058 | Uranium-234 EML U-02 Modified 6.40E400 | 1.15E+00 | 1.24E+00 | 1.18E-01 pCi
13-06059-02 MBL BLANK 08/18/13 00:00 | 6/19/2013 | 6/27/2013 | 13-06059 | Uranium-234 EML U-02 Modified 1.26E-02 371E-02 3.71E-02 | 8.08E-02 pCil
13-08059-03 DUP OUTFALL 008 06/18/1312:38 | 6/19/2013 | 6/27/2013 | 13-08059 | Uranlum-234 EML U-02 Modified 1.09E+00 | $.41E-01 5 47E-01 4.03E-01 pCl
13-06059-04 DO OQUTFALL 008 06/18/13 12:36 | 6/19/2013 | 6/27/2013 | 13-06059 | Uranium-234 EML U-02 Modified 9.55E-01 5.27E-01 5,32E-01 4.04E-01 pCh
13-06058-01 LCS SPIKE 06/19/13 00:00 | 6/16/2013 | @/27/2013 | 13-06058 | Uranium-235 EML U-02 Modified 3.85E-01 2.11E-01 2.13E-01 1.18E-01 pCin
13-08059-02 MBL BLANK 06/19/13 00:00 | 6/18/2013 | 6/27/2013 | 13-06069 | Uranum-235 EML U-02 Modified 3.13E-02 5.53E-02 554E-02 | 9.96E-02 pCi
13-06050-03 | DUP OUTFALL 008 06/18/13 12:36 | 6/18/2013 | €/27/2013 | 13-08059 | Uranium-23§ EML U-02 Modified 1.13E-02 1.58E-01 1.58E-01 4.52E-01 pCi
13-06059-04 DO QUTFALL 008 06/18/13 12:36 | 6/19/2013 | 6/27/2013 | 13-08059 | Uranium-235 EML U-02 Modified 5.49E-02 1.88E-01 1.68E-01 3.98E-01 pCin

BZBE

CU=Counting Uncertainty; CSUsCombined Standard Uncertainty (2-sigma);MDA=MInimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DOsDuplicate Original
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Printed: 7/17/2013 2:43 PM Page 2 of 3
Report To: Work Order Detals:
Eberline An alytical Matt Stewart spe:| 13-06059-Revised
. . Herst & Assoclates, Inc. Project:|  Bridgeton 2013 Leachate
Final Report of Analysis 4631 N St Peters Pkwy Analysis Category: | ENVIRONMENTAL
St Charles, MO 63304 Sample Matrix:| WA
ngb s.:;':’e" c'l';"' s;’;‘:“ Rm"’ A“;."f:" BT:" Anslyto Method Resuft cu csu MDA 'L":z'

13-06059-01 LCS KNOWN 06/1913 00:00 | 6/18/2013 | 6/27/2013 | 13-08059 | Uranium-238 EML U-02 Modlfied 7.94E+00 2.86E-01 pci
13-08059-01 LCS SPIKE 06/19¢13 00:00 | 6/19/2013 | 6/27/2013 | 13-08059 | Uranium-238 EML U-02 Modified 6.98E+00 1.23E+00 1.33E+00 1.18E-01 pCi
13-08058-02 MBL BLANK 06/19/13 00:00 | 8/19/2013 | 6/27/2013 | 13-08058 | Uranium-238 EML U-02 Modified 2.96E-02 4.43E-02 4 43E-02 7.20E-02 pCin
13-06059-03 DupP QUTFALL 008 06/18/13 12:36 | 6/18/2013 | 6/27/2013 | 13-06058 | Uranium-238 EML U-02 Modified 9.43E-01 5.08E-01 | 5.13E-01 4.33E-01 pCit
13-08059-04 DO OUTFALL 008 06/18/1312:368 | 6/1972013 | 6/27/2013 | 13-06059 | Uranlum-238 EML U-02 Modifled 3.80E-01 3.27E-01 9.28E-01 3.21E-01 pCin
13-08059-01 LCS KNOWN 06/19/13 00:.00 | 6/18/2013 | 6/21/2013 | 13-08059 Cobalt-60 EPA 901.1 Modifled 1.84E+05 7.76E+03 pCin
13-08059-01 LCS KNOWN 06/19/13 00:00 | 6/18/2013 | 6/21/2013 | 13-08059 | Cesium-137 EPA 801.1 Modified 1.18E+05 4.72E+03 pGi
13-06059-01 LCS SPIKE 08/19/13 00:00 | 6/19/2013 | 6/21/2013 | 13-06059 Cobalt-80 EPA 901.1 Modifiad 2.07E+05 1.51E+04 1.84E+04 8.73E+02 pCit
13-06059-01 LCS SPIKE 08/18/13 00:00 | 6/19/2043 | 6/21/2013 | 13-060569 | Ceslum-137 EPA 901.1 Modifled 1.28E+05 1.28E+04 1.44E+04 §.90E+02 pch
13-08059-02 MBL BLANK 06/19/13 00:00 | 6/19/2013 | 8/21/2013 | 13-08059 | Actinium-228 EPA 901.1 Modifisd -3.54E+00 §.07E+00 5.08E+00 7.93E+00 pCiA
13-08058-02 MBL BLANK 06/19/13 00:00 | 6/19/2013 | 6/21/2013 | 13-08059 | Bismuth-214 EPA 901.1 Modifled -2.38E400 2.81E+00 2.81E+00 4.57E+00 pCin
13-06068-02 MBL BLANK 06/19/13 00:00 | €/18/2013 | 6/21/2013 | 13-06058 | Cesium-137 EPA 901.1 Modified -7.56E-01 1.57E+00 1.57E+00 2.32E400 pCin
13-08050-02 MBL BLANK 06/19/13 00:00 | 6/19/2013 | 6/21/2013 | 13-06069 Lead-212 EPA 901.1 Modified -6.41E-01 2.21E+00 221E+00 3.31E+00 pCin
13.08056-02 MBL BLANK 06/18/13 00:00 | 6/19/2013 | 6/21/2013 | 13-060569 Lead-214 EPA 901.1 Modified -1.19E+00 2.55E+00 2.55E+00 4,06E+00 pCin
13-08059-02 MBL BLANK 08/19/13 00:00 | 6/1%2013 | 6/21/2013 | 13-06059 | Radium-228 EPA 801.1 Modified -2.38E+00 2.81E+00 2.81E+00 4.57E+00 pCit
13-06058-02 MBL BLANK 06/19/13 00:00 | 6/18/2013 | 6/21/2013 | 13-068059 | Radium-228 EPA 901.1 Modified -3.54E+00 5.07E+00 5.08E+00 7.93E+00 pCit
13-08059-02 MBL BLANK 06/19/13 00:00 | 6M9/2013 | 6/21/2013 | 13-06059 | Thorium-234 EPA 901.1 Modifiad -2.23E101 2.78E+01 2.78E+01 4 86E+01 pCil
13-06056-02 MBL BLANK 08/19/13 00:00 | 8/19/2013 | 6/21/2013 | 13-06069 | Thalium-208 EPA 901.1 Modified ~2.76E+00 3.95E+400 3.95E+00 628E+00 pCin
13-06059-03 DUP OUTFALL 008 06/16/13 12:36 | 6/19/2013 | 6/21/2013 | 13-06059 | Actinum-228 EPA 901.1 NModified 3.18E+0D 7.78E+00 7.78E+00 1.37E+01 pCi
13-08059-03 bupP OUTFALL 008 08H8/13 12:38 | 671972013 | 6/21/2013 | 13-06059 | Bismuth-214 EPA 901.1 Modified 8.40E-01 4.12E+00 4.12E+00 7.08E4+00 pCin
13-06059-03 DUP QUTFALL 008 06/18/13 12:36 | 8/19/2013 | 6/21/2013 | 13-06058 | Gesium-137 EPA 901.1 Modified 2.07E-03 1.838+00 1.83E+00 2.95E+00 pcln
13-06059-03 DUP OUTFALL 008 08/18/13 12:36 | 6/18/2013 | 6/21/2013 | 13-08059 | Potassium-40 EPA 901.1 Modified 3.93E+02 6.54E401 6.84E+01 3.07E+01 pCin
13-08059-03 buP OUTFALL 008 06/18/13 12:38 | 6/19/2013 | 6/21/2013 | 13-06059 Lead-212 EPA 801.1 Modified 3.80E+00 3.64E+00 3.85E4+00 3.50E+00 pCil
13-08058-03 DupP OUTFALL o088 06/18/13 12:38 | 6/19/2013 | €/21/2013 | 13-068059 Lead-214 EPA 901.1 Modified 1.61E+00 3.56E+00 3.56E400 6.12E+00 pCin
13-06069-03 DUP OUTFALL 008 08/168/13 12:36 | 6/19/2013 | 6/21/2013 | 13-08059 | Radium-226 EPA 901.1 Modified 8.40E-01 4.12E+400 4.12E+00 7.08E+00 pCin
13-06058-03 DUP OUTFALL 008 08/18/13 12:38 | 6/19/2013 | @/21/2013 | 13-08059 | Radium-228 EPA 801.1 Modified 3.18E+00 7.78E+00 7.78E+00 1.37E+01 pCin
13-06059-03 buP OUTFALL 008 068/18/13 12:38 | 6/19/2013 | 6/21/2013 | 13-06058 | Thorium-234 EPA 801.1 Modified -3.31E+01 3.30E+01 3.31E+01 4,76E4+01 pCil
13-06068-03 DUP OUTFALL 008 06/18/13 12:36 | €/18/2013 | 6/21/2013 | 13-08058 | Thalfum-208 EPA 901.1 Modified 2.05E-01 5.57E+00 5.57E+00 9.32E+00 pCil

1341

CU=Counting Uncertainty;CSUs=Combined Standard Uncertainty {2-sigma);MDA=Minima! Detected Actlvity;LCSsLaboratory Control Sample; MBLoBlank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original
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Printed: 7/17/2013 2:43 PM Page 3 of 3
Report To: Work Order Detalls:
Eberline An alytical Matt Stewart soc:| 13-06059-Revised
. i Herst & Associates, Inc. Project: Bridgeton 2013 Leachate
Final Report of Analysis 4631 N St Peters Pkwy _ Analysis Category:|  ENVIRONMENTAL
St Charles, MO 63304 Sample Matrix: WA
LI:"’ S.'r"y";" c':;"‘ S‘D':t‘;“ RB’:‘.‘" A";a"'t:" B:g’" Analyte Method Result cu csu MDA RJ':’.“::
13-08059-04 DO OUTFALL 008 08/18/13 12:36 6/18/2013 | 6/21/2013 | 13-06059 | Actinium-228 EPA 801.1 Modified 2.99E+00 7.92E+00 7.92E+00 1.42E+01 pCin
13-08058-04 DO QUTFALL 008 08/18/1312:36 | 8/19/2013 | 6/21/2013 | 13-06058 | Bismuth-214 EPA 901.1 Madified -4.18E+00 3.90E+00 3.91E+H0 6.09E+00 pC
13-06058-04 00 OUTFALL 008 06/18/13 12:38 8/168/2013 | 6/21/2013 | 13-08058 | Cesium-137 EPA 901.1 Modified 1.54E+00 1.67E+00 1.67€E+00 321E+00 pCia
13-06059-04 DO OUTFALL 008 06/18/13 12:36 | 6/19/2013 | 6/21/2013 | 13-08058 | Potassium-40 EPA 901.1 Modified 3.76E+02 8.73E+01 7.00E+01 2.92E+01 pCiA
13-06059-04 DO OUTFALL Q08 06/18/13 12:36 | 6/19/2013 | 6/21/2013 | 13-06058 Lead-212 EPA 901.1 Modified 1.81E+00 2.72E+00 2.72E400 4.72E+00 pCin
13-06059-04 DO QUTFALL 008 06/18/13 12:36 | 6/19/2013 | 6/21/2013 | 13-06059 Lead-214 EPA 901.1 Modified -1.24E+Q0 3.88E+00 3.58E+00 5.93E400 pCin
13-08069-04 0o OUTFALL 008 08/18/13 12:38 6/19/2013 | 6/21/2013 | 1306059 | Radium-226 EPA 901.1 Modified -4 16E+00 3.90E+00 3.91E+00 6.09E+00 pCl
13-08059-04 DO OUTFALL 008 06/18/13 12:38 | 6/19/2013 | 6/21/2013 | 13-06059 | Radium-228 EPA 801.1 Modified 2.99E+00 7.92E+00 7.92E+00 1.42E+01 pCM
13-08059-04 DO OUTFALL 008 06/18/13 12:38 | 61972013 | 6/21/2013 | 13-06059 | Thorium-234 EPA 901.1 Modfled -961E+00 3376401 3.37E+01 5.02E+01 pCin
13-08059-04 DO QOUTFALL 008 06/M8/13 12:38 | &/19/2013 | 6/21/2013 | 13-06059 | Thalium-208 EPA 901.1 Modified 4.31E+00 5.57E+00 5.57E+00 9.74E+00 pcn

2288

CU=Counting Uncertainty;C8U=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Controt Sample; MBL=Blank; DUP=Duplicate; TRG=Nonmal Sample; DO=Duplicate Onginal
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, i EBERLINE ANALYTICAL CORPORATION

- 601 ScARBORO R0OAD
EBERLINE OAK RIDGE, TENNESSEE 37830
SERVICES PHONE (865) 48I-0683

Fax (865) 4L83-L621

EBS-OR-36238
October 16, 2013

Matt Stewart

Herst & Associates, Inc.
4631 N St. Peters Parkway
St. Charles, MO 63304

CASE NARRATIVE
Work Order # 13-09091-OR

SAMPLE RECEIPT

This work order contains one water sample received 09/17/2013. This sample was analyzed for Isotopic
Uranium, Radium-226/228, Gross Alpha/Beta and by Gamma Spectroscopy.

CLIENT ID LAB ID
OUTFALL 008 13-09091-04
ANALYTICAL METHODS

Isotopic Uranium was analyzed using Method EML U-02 Modified. Radium-226 was analyzed using
EPA Method 903.0 Modified. Radium-228 was analyzed using EPA Method 904.0 Modified. Gross
Alpha/Beta was performed using EPA Method 900.0 Modified. Gamma Spectroscopy was performed
using EPA Method 901.1 Modified.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.

ISOTOPIC URANIUM

Sample was prepared by removing a representative aliquot followed by mixed acid digestions as
appropriate. Uranium was selectively extracted by ion exchange. Uranium was eluted, micro-
precipitated and mounted on micro-porous filter media. Sample activities were then determined by alpha
spectroscopy using energy specific regions of interest for Uranium-234, Uranium-235 and Uranium-238.
Chemical recovery was determined by the use of a Uranium-232 tracer. Activity of the Uranium-232
tracer was determined by alpha spectroscopy using an energy specific region of interest.

2™ Analytical Attempt
Due to low chemical recoveries, sample was reanalyzed. Sample demonstrated acceptable results for all
Uranium analyses. Chemical recovery was acceptable for all samples. The Uranium-234, Uranium-235

and Uranium-238 method blank demonstrated acceptable results. Results for the Uranium-234 duplicate
demonstrated a high relative percent difference; however, normalized difference is within acceptable
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ANALYTICAL RESULTS CONTINUED

[SOTOPIC URANIUM CONTINUED

limits for the analytical technique. Results for the Uranium-235 and Uranium-238 duplicate demonstrated
an acceptable relative percent difference and normalized difference. Results for the Uranium-234 and
Uranium-238 laboratory contro! sample demonstrated an acceptable percent recovery.

RADIUM-226

Sample was prepared by removing a representative aliquot followed by mixed acid digestions as
appropriate, This was followed by precipitations of Radium/Barium Sulfate. Precipitates were dissolved
in alkaline EDTA. Radium was selectively precipitated and then mounted on micro-porous filter media.
Sample was counted by alpha spectroscopy using an energy specific region of interest for Radium-226.
Inherent self-absorption from elemental Barium was corrected for in the final result, Chemical recovery
was calculated by the use of a Barium-133 tracer, which was determined by HPGe gamma spectroscopy.

Sample demonstrated acceptable results for all Radium-226 analyses. Chemical recovery was acceptable
for all samples. The Radium-226 method blank demonstrated acceptable results. Results for the Radium-
226 duplicate demonstrated a high relative percent difference; however, normalized difference is within
acceptable limits for the analytical technique. Results for the Radium-226 laboratory control sample
demonstrated an acceptable percent recovery.

RADIUM-228

Following alpha spectroscopy analysis of Radium-226, Barium/Radium Sulfate precipitates were
redissolved and allowed for sufficient ingrowth of the Actinium-228 daughter. After ingrowth, Actinium-
228 was selectively precipitated. Precipitates were filtered and beta emissions for Actinium-228 were
then counted on a gas proportional counter, Chemical recovery was determined by the use of a Barium-
133 tracer, the activity of which was determined by HPGe gamma spectroscopy and an elemental Yttrium
carrier by gravimetric measurements. The product of these two recoveries was used to calculate chemical
yield. '

Sample demonstrated acceptable results for all Radium-228 analyses. Sample results demonstrated
slightly high detection limits. Chemical recovery was acceptable for all samples. The Radium-228
method blank demonstrated acceptable results. Results for the Radium-228 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Radium-228 laboratory control sample demonstrated an acceptable percent
recovery.

GROSS ALPHA & BETA

Sample was prepared by evaporation of a representative volumetric aliquot acidified with HNO;.
Reduced sample was then transferred to a steel planchet for final evaporation to dryness and flaming.
Sample was then counted on a gas proportional counter. Results were corrected as required for inherent
self-absorption based on residual mass present.

Sample demonstrated acceptable results for all Gross Alpha and Beta analyses. Due to high total solids,

sample results demonstrated slightly high detection limits. The Gross Alpha and Beta method blank
demonstrated acceptable results. Results for the Gross Alpha duplicate demonstrated a high relative
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ANALYTICAL RESULTS CONTINUED
GROSS ALPHA & BETA CONTINUED

percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Gross Beta duplicate demonstrated an acceptable relative percent difference
and normalized difference. Results for the Gross Alpha and Beta laboratory control sampie demonstrated
an acceptable percent recovery.

GAMMA SPECTROSCOPY

Sample for Gamma Spectroscopy analysis was prepared By transferring a known aliquot of sample to a
standard geometry container. Sample was counted on a High Purity Germanium (HPGe) gamma ray
detector.

Sample demonstrated acceptable results for all gamma-emitting radionuclides as reported. Gross Gamma
results were calculated based on Potassium-40 which was the only positive gamma emitting radionuclide
in this sample. The method blank demonstrated acceptable results for all radionuclides as reported.
Resulis for the Actinium-228 and Bismuth-214 replicate demonstrated a high relative percent difference;
however, normalized difference is within acceptable limits for the analytical technique. Results for the
Potassium-40 replicate demonstrated an acceptable relative percent difference and normalized difference.
Results for the Cobalt-60 and Cesium-137 laboratory conirol sample demonstrated an acceptable percent
recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his'her
designee to be accurate as verified by the following signature.

N

M.R. McDougall
Laboratory Manager

Date: 10/16/2013

Eberline Analytical wants and cncourages your feedback regarding our performance providing radioanalytical services. Please
visit http://www.eberlineservices,com/client.htm to provide us with feedback on our services.

Page 3 of 3
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SECTION IV

ANALYTICAL RESULTS SUMMARY
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Printed: 10/16/2013 2:46 PM Page1 of 3
Report To: Work Ordr Datals:
Eberline Analytical Matt Stewart SDG: 13-09091
X . Herst & Associates, Inc. Project: Bridgeton 3Q13 Leachate
Final Report of Analysis 4631 N St Peters Pkwy Analysis Categary:| _ ENVIRONMENTAL
St Charles, MO 63304 Sample Matrix: WA
s s;;“p‘:’ Cliont Sampe Recelpt | Aneivsts | B¥ch | anaiyte Method Result cu csu MDA Rapert
130009101 | LCS | KNOWN 09/17/1300:00 | 9/17/2013 | 10/7/2013 | 1309081 | Cobah0 EPA901.1Modified | 1.06E+05 | 7.82E+03 pCiA
130909101 | LCS | KNOWN 0917130000 | 91772013 | 10/7/2013 | 1308081 | Cesium-137 | EPAD0T1Modiled | 124E+05 | 4.87E+03 pciA
130009101 | LCS | SPIKE 091713 00:00 | 1772013 | 10/7/2013 | 1309081 | Coba60 EPA QD11 Modified | 205E+05 | 134E+04 | 1.70E404 | 644Ee2 pcil
130909101 | LCS | SPIKE 09/17/1300:00 | 9/1772013 | 10/7/2013 | 13-08081 | Cesium-137 | EPA901.1Modfled | 1.30E+05 | 1.34E+04 | 150E+04 | 4.77E+02 pCcUt
180009102 | MBL | BLANK 09/17/1300.00 | 81772013 | 107/2013 | 1309091 | Aclnium-228 |  EPA901.1 Modified | 7.26E+00 | B40E+00 | B.A41E00 | 1.156401 pCul
130009102 | MBL | BLANK 0M7/1300:00 | BM17/2013 | 1077/2013 | 1308081 | Bismutn-214 | EPA901.1Modifled | -389E+00 | 3.50E+00 | 350E+00 | 5.55E+00 pcHl
130909102 | MBL | BLANK 0917130000 | 91772013 | 107712013 | 13-09091 | Gross Gemma| EPA801.1Modifed | -B.70E+00 | 1.63E+01 | 183E+01 | 341E+01 pCil
130009102 | MBL | BLANK 0817130000 | 81772013 | 10/7/2013 | 1300091 | Lead-212 EPAS01.1Modiied | 3.20E+00 | 238E+00 | 2.38E400 | 387E+00 pCin
130809102 | MBL | BLANK 08/171300:00 | 9/17/2013 | 10/7/2013 | 1300091 | Leqd-214 EPADO1.1Modiied | 455E+00 | 3.38E400 | 3.30E+00 | S5.00E+00 pcin
130809102 | MBL_ | BLANK OW17/130000 | @1722013 | 10/7/2013 | 1308081 | Radum228 | EPAGOT1Modfied | -GB9E+00 | 350E+00 | 3.59E+00 | 5.55E+00 pCin
19-0009102 | MBL | BLANK 08713 00:00 | 9172013 | 107/2013 | 1309091 | Radium228 | EPAD01.1Modiied | 7.26E+00 | B.40E+00 | BAIE*00 | 1.15E401 pCi
130909102 | MBL | BLANK 0891730000 | 81772013 | 10/7/2013 | 1309081 | Thorium-234 | EPA001.1Modfled | 9.27E+00 | 25SE+01 | 2.55E+01 | 448E+01 pCll
130909102 | MBL | BLANK 017130000 | 911772013 | 10/7/2013 | 1308081 | Thellum208 | EPASO11ModNied | -225E01 | 4.78E+00 | 4.7BE+00 | B8.73E+00 pcit
130909103 | DUP | OUTFALL 008 0913/13 12557 | 9/17/2013 | 107772013 | 1309091 | Actnium-228 |  EPAS011Modified | 9.44E+00 | B.15E+00 | 9.16E400 | 1.31E+0) pCcil
130909103 | DUP | OUTFALL 008 08A/13 12557 | 1772013 | 10/7/2013 | 1309081 | Blamuth-214 | EPA 9011 Modifiod | 7.10E+00 | B.2BE+00 | 6.20E+00 | 692E+00 pci
130800108 | OUP | OUTFALL 008 09/13/13 12557 | 8A17/2013 | 107/2013 | 1309091 | Gross Gamma|  EPA901.1 Modified | G.34E+02 | B.4BE+D1 | SOBE+01 | 2.54E+01 pCiM
130009103 | DUP | OUTFALLOOS 091313 12:57 | 9/17/2013 | 107712013 | 1308091 | Potaasium40 | EPA801.1Modiied | 6.34E+02 | B46E+01 | G.0BE+01 | 254E+01 pCi
130909103 | DUP | OUTFALLODB 08131312567 | 8172013 | 107772013 | 1300001 | Load-212 EPA 9011 Modified | 1.5/E+00 | 282E+00 | 282E+00 | 48OE+00 pCit
130809103 | DUP | OUTFALL OGS 091313 12557 | 91712013 | 107772013 | 1308091 | Lead 214 EPAS01.1Modiled | 241E+00 | S65E+00 | 365E+00 | 604E+00 pCif
130809103 | DUP | OUTFALL 0GB 09131312557 | 9/17/2013 | 10/7/2013 | 1309081 | Radium-226 |  EPA901.1Modified | 7.J0E+00 | 6.28E+00 | 6.20E400 | 6.62E400 pCin
130809103 | DUP | OUTFALL 008 08131312557 | 81772013 | 10/7/2013 | 1308081 | Redium228 | EPASO11Modiled | S44E+00 | 9156400 | SAGE+00 | 1.31E+01 pcit
13-09081-03 DuUP OUTFALL 008 09/13/13 12:57 9/17/2013 | 10/7/2013 | 1308091 | Thorium-234 EPA 901.1 Modified 4.82E+1 4.88E+01 4.88E+01 3.4BE+01 pClA
130809103 | DUP | OUTFALL 008 OW1513 12557 | 911772013 | 107772013 | 13-09091 | Thalium-208 | _ EPA 9011 Modified | 9.02E+00 | 5.66E+00 | S.88E+00 | 6.26E+00 pCil

CusCounting Uncertainty;C8UsCombined Standard Uncertainty (2-sigma);MDAsMInimal Detacted Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal S8ample; DO=Duplicate Original

EBERLINE

SERVICES

EBERLINE ANALYTICAL CORPORATION

60| SCARBORO ROAD OAK RIDGE, TN 37830

865/481-0683 Fax 865/483-462|




Printed: 10/16/2013 2:46 PM Page 3 of 3
Regort To: Work Order Detals:
Eberline Analytical Matt Stewart spc:| 13-09091
. . Herst & Associates, Inc. Project’ Bridgeton 3Q13 Leachate
Final Report of Analysis 4631 N St Peters Pkwy Analysis Category:|  ENVIRONMENTAL
St Charles, MO 83304 Sample Matrix: WA
"I:‘Jb s;;‘;" c':;"‘ s;'::" R;:"‘“_ A'gz:" B’“‘:" Anayts Metnod Result cu csu MDA '::“::
13-09091-01 iCs KNOWN 09/17/13 00:00 1772013 | 10/8/2013 | 13-09091 Radium-228 EPA $04.0 Modffied 8.54E+00 4,36E-0t pCin
13-08091-01 LCS SPIKE 09/1713 00:00 17/2013 | 10/8/2013 | 13-08081 Radium-228 EPA 9040 Modified 7.23E+00 8.46E-01 1.84E+00 1.13E+00 pcia
13-09091-02 MBL BLANK 09/17/13 00:00 91772013 | 10/8/2013 | 13-09091 Radlum-228 EPA 904.0 Modified 6.79E-01 5.29E-01 5.50E-01 1.05E+00 pCint
13-08091-03 pup OUTFALL 008 08/13/13 12:57 W17/2013 | 10/6/2013 | 13-09091 Radium-228 EPA 804.0 Modified 9.876-01 1.25€+00 1.27€+00 2.57TE+00 pcin
13-09091-04 DO QOUTFALL 008 08/13713 12:57 91712043 | 10/8/2013 | 13-09091 Redlum-228 EPA 904.0 Modified 2.085+00 1.33E+00 1.41E+00 2.50E+00 pCin
13-09091-01 LCs KNOWN 09/17/13 00:00 /1772013 | 10/8/2013 | 13-09091 | Uranium-234 EML U-02 Modlfied 8.18E+00 2.95E-01 pcin
13-09091-01 LCS SPIKE 08717713 00:00 9/1772013 { 10/8/2013 | 13-09091 Uranium-234 EML U-02 Modified 7.26E+00 9.11E-01 1.056+00 5.68E-02 pCia
13-09081-02 MBL BLANK 09717113 00:00 9/17/2013 | 10/8/201%3 | 13-09081 | Uranium-234 EML U-02 Modifled 7.87E-02 6,19E-02 6.21E-02 7.07E-02 pCIA
13-09091-03 DuUP QUTFALL 008 08/13M13 12:57 1772043 | 10/8/2013 | 13-09091 Uranium-234 EML U-02 Modifled 3.10E+00 1.38E+00 1.4CE+00 8.21E-01 pcia
13-09091-04 DO OUTFALL 008 09113713 12:57 917/2013 | 10/8/2013 | 13-00091 Uranium-234 EML U-02 Modified 1.82E+00 9.90E-01 9.89E-01 7.19E-01 pCin
13-09091-01 LCS SPIKE 09/17/13 00:00 9/17/2013 | 1Q/8/2013 | 13-09091 Uranfum-235 EML U-02 Modified 4 63E-01 1.82E-01 1.656-01 6.39E-02 pCil
13-08081-02 MBL BLANK 09/17113 00:00 S§/17/2013 | 10872013 | 13-00001 Uranium-235 EML U-02 Modiflad 1.896-02 3.60E-02 3.61E-02 6.67E-02 pCiA
13-09091-03 bDup OUTFALL 008 08/13/13 12:57 8/17/2013 | 10/8/2013 | 13-09091 Uranium-235 EML U-02 Modifled 7.35e-01 8.08E-01 8.11E-01 1.10E+00 pCiN
13-08091-04 ole] OUTFALL 008 091343 12:57 917/2013 | 10/8/2013 { 13-090891 Uranium-235 EML U-02 Modified 9.43E-01 8.21E-01 8.24E-01 9.43E-01 pCin
13-09091-01 LCS KNOWN 09/17/13 00:00 %17/2013 | 10/8/2013 | 13-09091 Uranium-238 EML U-02 Modified 7.98E40D 2.87E-01 pCin
13-09091-01 [ ot} SPIKE 09/17/13 0000 8172013 | 10/8/2013 | 13-09091 Uranium-238 EML U-02 Modifted 7.34E+00 8.18E-01 1.06E+00 5.66E-02 pCin
13-09091-02 MBL BLANK 08/17/13 00:00 8/17/2013 | 10/8/2013 | 13-08081 Uranium-238 EML U-02 Modified 1.53E-02 2.91E-02 291£-02 5.38E-02 pCin
13-08001-03 pup OUTFALL 008 09/13/13 12:57 /172013 | 10/8/2013 | 13-09091 Uraniwmn-238 EML U-02 Modified 2.20E+00 1.15E+00 1.16E+00 6.19E-01 pCiA
13-09091-04 DO OQUTFALL 008 09/13/13 12:57 9/17/2013 | 10/8/2013 | 13-08091 Uranium-238 EML U-02 Modlified 2.47€+00 1.15E+00 4.16E+00 6.66E-01 pCiNl

CZBE

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=MInimal Detected Activity;l.CSsLaboratory Control Sample; MBL=Blank; DUP=Duplicate; TRGeNormal Sample; DO=Duplicate Original
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Printed: 10/46/2013 2:46 PM Page 20of3
Report To: Work Ordar Detaiis:
Eberline Ana Iytical Matt Stewart SDG: 13-09091
. . Herst & Assoclates, Inc. Project: Bridgeton 3Q13 Leachate
Final Report of Analysis 4631 N St Peters Pkwy Analysis Category: | ENVIRONMENTAL
St Charles, MO 83304 Sample Matrix: WA
"I‘l')" s:;“p';" c'l';“' S‘D‘l‘g" R::‘;’" A"D‘::" B:;’h Analyte Method Rosult cu csu MDA RJ;‘;"
1308091-04 | DO OUTFALL 008 0911311312557 | 8772013 | 10/8/2013 | 1308091 | Actiniume228 |  EPA 904.1 Modifled 134E+01 | B30E+00 | B.33E+00 | 9.58E+00 pCi
130009104 | DO OUTFALL 008 031313 1257 | 917/2013 | 10872013 | 1309091 | Bismuth-214 |  EPA 901.1 Modified 1.38E+00 | 4.04E+00 | 4.04E400 | B8.99E+00 pclA
130909104 | DO OUTFALL 008 05/13/1312:57 | 911772013 | 10/8/2013 | 13.00091 | Gross Gamma|  EPA 901.1 Modified 580E402 | 7.92E+01 | BATEO1 | 254E+01 pCill
130208104 | DO OUTFALL 008 09313 12:57 | 9M7/2013 | 10/8/2013 | 13-09091 | Potassium40|  EPA 901.1 Modified 5.80E+02 | 7.92E+01 | BATE+O1 | 2.54E+01 pCin
130009104 | DO OUTFALL 008 09/13/13 12557 | 9/17/2013 | 10/8/2013 | 1308081 | Lead-212 EPA 0% 1 Modified 406E+00 | 278E+00 | 279E+00 | 3.39E400 pci
13.09091-04 | DO OUTFALL 008 00/13/13 1257 | 91772013 | 10/8/2013 | 1309091 | Lead-214 EPA 901.1 Modtfied SSTE+00 | 380E+00 | 3S1E400 | B.48E+0D pCil
130909104 | DO OUTFALL 008 091131257 | 9712013 | 10/8/2013 | 1309091 | Radium-226 |  EPA 901.1 Madified 138E+00 | 4.04E+00 | 4.04E+00 | 6.99E+00 pGiA
130809104 | DO OUTFALL 008 001313 12.67 | 91772013 | 10/8/2013 | 1309091 | Radium-228 | EPA 901.1 Modified 134E+01 | B30E+00 | 8.33E+00 | 9.58E+00 pcul
130209104 | DO OUTFALL 008 09/13/13 1257 | 9/17/2013 | 10/8/2013 | 1308091 | Thorium-234 |  EPA 901.1 Modifled B67E+01 | 4BGE+01 | 491E+01 | 8.32E401 pcn
13.09091-04 | DO OUTFALL 008 09/13/1312:57 | 9A7/2013 | 10/8/2013 | 13.09091 | Thallum-208 |  EPA 201.1 Modified 390E+00 | 52TE+00 | 5.27E+00 | 9.04E+00 pcin
130900101 | LC8 KNOWN 091713 00:00 | 9172013 | 10712013 | 1309081 | Gross Alpha |  EPA 800.0 Modified 324E402 | 1.39E+01 pCin
130809101 | LCS SPIKE 0%17/13 0000 | 9/17/2013 | 107772013 | 13-08091 | GrossAlpha |  EPA 800.0 Modified 243E402 | 689E+00 | 274E+01 | 4A5E01 pCin
13.09091-02 | MBL BLANK OW17/1300:00 | 9M7/2013 | 10/7/2013 | 1309091 | GrossAlpha |  EPA 900.0 Modiied 266E02 | 360E-02 | B3.70E02 | 147501 pci
130908103 | DUP | OUTFALL 008 09113 12:57 | 94772013 | 10/7/2013 | 1309091 | GrossAlphe |  EPA 900.0 Modified B71E4D1 | 1.21E+02 | 1.21E+02 | 246E+02 pCi
130009104 | DO OUTFALL 008 08/13113 1257 | 91712013 | 10/7/2013 | 1309081 | GrossAlpha |  EPA 900.0 Modffied 216E+02 | 10BE+0Z | 1.09E+02 | 4.05E+0f pcin
130909101 | LCS KNOWN 0817713 00:00 | 9/7/2013 | 10712013 | 1309091 | Gross Beta E£PA 900.0 Modified 228E+02 | B.79E+00 pCin
130009101 | LCS SPIKE 08/17/130000 | 81772013 | 107772013 | 1308091 | Gross Bata EPA 900.0 Modifled 243E+02 | S586E400 | 341E+01 | 9.17E-01 pcin
130909102 | MBL BLANK 09/17/13 00:00 | 9/17/2013 | 107772013 | 1308081 | Gross Bela EPA 800.0 Modifled 768E02 | 251E01 | 251E01 | 5.30E01 pCHl
130908108 | DUP | OUTFALL 008 091313 12557 | 9772013 | 107772013 | 1300091 | Gross Beta E£PA 900.0 Modffied 8.79E+02 | 182E+02 | 218E+02 | 2.80E+02 pCit
13.08001-04 | 0O OUTFALL 008 09M13A3 12567 | 8/17/2013 | 10772013 | 1309091 | Gross Beta E£PA 900.0 Modified 8.10E+02 | 169E+02 | 204E+02 | 288E+02 pCiA
130808101 | LGS KNOWN 0/17/1300:00 | 8A7/2013 | 10/2/2013 | 13-09081 | Radium-226 | EPA 803.0 Modified 102E+01 | 4.T1EO1 ocin
130908101 | LCS SPIKE 09173 00:00 | 9H7/2013 | 10272013 | 1309091 | Raedum228 |  EPA 903.0 Modffied 107E+01 | 1.22E+00 | 2.56E+00 | 1.97E-01 pCiA
130909102 | MBL | BLANK 08/17/1300:00 | 9/17/2013 | 10/2/2013 | 1309081 | Radium-228 |  EPA 903.0 Modiiied S7IEDD | 675602 | 675602 | 1.42E-01 pCin
130909103 | DUP | OUTFALLO0B 0911313 12:57 | 9/17/2013 | 10272013 | 13-09091 | Radium-226 |  EPA 903.0 Modified 634E01 | 498EO1 | B514E-01 | 456E-01 pCin
130909104 | DO OUTFALL 008 0913 1257 | 917/2013 | 107272013 | 1309091 | Radium-228 |  EPA 803.0 Modified 142601 | 240E01 | 242E01 | 4.08E-01 pCif

[ £4:]

CU=aCounting Uncertainty;CSU=Combined Standard Uncertainty (2-slgma);MDA=Minimal Detected Activity;L CS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Origlnal
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EBERLINE ANALYTICAL CORPORATION
601 SCARBORO ROAD

@ EBERLINE OAK RIDGE, TENNESSEE 57850
SERVICES PHONE (865) 481-0683
Fax (865) L83-L62!

EBS-OR-36334
November 5, 2013

Matt Stewart

Herst & Associates, Inc.
4631 N St. Peters Parkway
St. Charles, MO 63304

CASE NARRATIVE
Work Order # 13-10138-OR

SAMPLE RECEIPT

This work order contains one water sample re-logged on 10/28/2013 at the client’s request. This sample
was analyzed for Isotopic Thorium and Polonium-210.

CLIENT ID LAB ID
OUTFALL 008 13-10138-04
ANALYTICAL METHODS

Isotopic Thorium was analyzed using Method EML Th-01 Modified. Polonium-210 was analyzed using
Method EML Po-2 Modified.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.
SPECIAL CIRCUMSTANCES

Due to the very high total solids content within this sample, additional analyses were conducted to
determine if any possible alpha emitting radionuclides were present from the Uranium and Thorium
series. Isotopic Uranium, Radium-226, Radium-228 and gamma spectroscopy were analyzed from the
first series of analyses (Eberline work order 13-09091). In order to complete the review of potential
radionuclides present within the Uranium and Thorium series, Isotopic Thorium and Polonium-210 were
analyzed. Isotopic Thorium was analyzed to evaluate Thorium-232 (the parent radionuclide within the
Thorium series) and Polonium-210 was analyzed as one of the last radionuclides present within the
Uranium series. Along with data from the previous work order, 13-09091, it is ascertained that this
sample does not contain any positive alpha emitting radionuclides.

ISOTOPIC THORIUM

Sample was prepared by removing a representative aliquot followed by mixed acid digestions as
appropriate. Thorium was selectively extracted by ion exchange. Thorium was eluted, micro-precipitated
and mounted on micro-porous filter media. Sample activities were then determined by alpha spectroscopy
using energy specific regions of interest for Thorium-228, Thorium-230 and Thorium-232. Chemical
recovery was determined by the use of a Thorium-229 tracer. Activity of the Thorium-229 tracer was
determined by alpha spectroscopy using an energy specific region of interest.
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ANALYTICAL RESULTS CONTINUED

ISOTOPIC THORIUM CONTINUED

Sample demonstrated significant interference issues during the analysis process. Therefore, results for
Thorium-230 were very problematic as a result of spectral trailing of the Thorium-229 into the Thorium-
230 region of interest. In the case of the duplicate analysis, this problem was so severe that this result
was rejected as not acceptable and therefore is not reported. Thorium-230 results for the duplicate original
also demonstrated this problem; however, this result has been reported in an attempt to provide a value for
Thorium-230. However, this result is biased positive and should not be considered as a true positive.
Results for the Thorium-230 duplicate original should be qualified as “ESTIMATED HIGH”. Due to the
fact that Thorium-228 and Thorium-232 emissions are far enough from the Thorium-229 tracer, this data
was not affected by the spectral trailing issue; however, due to low chemical recoveries, results for
Thorium-228 and Thorium-232 have high method detection limits,  All Thorium results should be
qualified as estimated due to low chemical recoveries. Due to the high total solids content, this sample is
not very amenable to this procedure. A reanalysis was not conducted because this would result in the
same condition as this analytical attempt. The Thorium-228, Thorium-230 and Thorium-232 method
blank demonstrated acceptable results. Results for the Thorium-228, Thorium-230 and Thorium-232
duplicate demonstrated a high relative percent difference; however, normalized difference is within
acceptable limits for the analytical technique. Results for the Thorium-228, Thorium-230 and Thorium-
232 laboratory control sample demonstrated an acceptable percent recovery.

POLONIUM-210

An aliquot of the aqueous sample was dried and digested in aqua regia. Sample was subsequently diluted
and then aliquots from the dilutions were taken for Polonium-210 chemistry. Sample was buffered with
ascorbic acid. Sample was then spontaneously electroplated onto a nickel disc. Sample was traced with
Polonium-208 for chemical recovery qualification. Electroplated sample was then counted by alpha
spectroscopy.

Sample demonstrated somewhat problematic results for Polonium-210 activity. Chemical recovery is
acceptable for all samples. Sample does not demonstrate any positive Polonium-210 activity. The
Polonium-210 method blank demonstrated an acceptable result. Result for the Polonium-210 duplicate
demonstrated a high relative percent difference; however, normalized difference is within acceptable
limits for the analytical technique. Results for the Polonium-210 laboratory control sample demonstrated
an acceptable percent recovery.

CERTIFICATION OF ACCURACY

1 certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
ignee to be accurate as verified by the following signature.

Date: 11/5/2013

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit http://www eberlineservices.com/client.htm to provide us with fecdback on our services.
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Printed: 11/5/2013 3:35 PM ' - . . . Page 1 of 1
Report Ta: Work Order Detais:
Eberline Analytical | MatStewar soe:| 1310138
i . Herst & Assaociates, Inc. Project: Bridgeton 3Q13 Leachate
Final Report of Analysis 4631 N St Peters Pkwy Analysis Category: | ENVIRONMENTAL
St Charles, MO 63304 Sample Matrix: WA
Lab Sample Client Sample Receipt | Anslysis Batch Raport

D Type D Date Date Date D Analyte Meathod Result cu csu MDA Units
13-10136-01 Lcs KNOWN 10/28/13 00,00 | 10/28/2013] 10/31/2013} 13-10138 | Polonium-210 EML Po-2 Modified 7.86E+00 2.95E-01 pCit
13-10138-01 LCS SPIKE 10/28/13 00:00 | 10/28/2013| 10/31/2013{ 13-10138 | Polonium-210 EML Po-2 Modified 7.22E+00 1.20E400 1.32E+00 1.30E-01 pCin
13-10138-02 MBL BLANK 10/28/13 00:00 | 10/28/2013| 10/31/2013{ 13-10138 | Polonium-210 EML Po-2 Modified 0.00E+00 5.54E-02 5.54E-02 1.20E-01 pCin
13-10138-03 DUP OUTFALL 008 0W13/13 12:57 | 10/28/2013| 10/31/2013| 13-10138 | Polonium-210 EML Po-2 Modifled 8.54E-02 1.57E-01 1.57E-01 3.20E-01 pCln
13-10138-04 Do OUTFALL 008 08/13/13 12:57 }10/28/2013) 10/31/2013} 13-10138 | Polonium-210 EML Po-2 Modified 6.83E-01 472E-01 4.75E-01 4.47E-01 pCi
13-10138-01 LCS KNOWN 10/29/13 00:00 | 10/26/2013| 10/31/2013] 13-10138 | Thorium-228 EML Th-01 Modiflad 4 85E+00 1.756-01 pCA
13-10138-01 Lcs SPIKE 10/28/13 Q0:00 | 10/28/2013| 10/31/2013| 13-10138 | Thorium-228 EML Th-01 Modifted §.31E400 8.50E-01 9.86E-01 8.11E-02 pcin
13-10138-02 MBL BLANK 10/28/1300:00 | 10/28/2043] 10/34/2013| 1310138 | Thorium-228 EML Th-01 Modified 4.13E-02 5.36E-02 5.37E-02 7.41E-02 pCiAA
13-10138-03 oupP QUTFALL 008 08/13/13 12:57 | 10/28/2013} 10/31/2013| 13-10138 | Thorium-228 EML Th-0t Modified -5.98E-01 1.28E+00 1.28E+00 3.70E+00 pcin
13-10138-04 DO QUTFALL 008 09/13/43 12:57 ) 10/28/2013| 10/31/2013| 13-10138 | Thorlum-228 EML Th-01 Modified §.64E-01 1.11E+00 1.11E400 1.91E+00 pPCIA
13-10138-01 LCS KNOWN 10/28/13 00:00 | 10/28/2013] 10/31/2013| 13-10138 { Thorium-230 EML Th-01 Modtiled §.45E+00 1.47E-01 pCin
13-10138-01 LCS SPIKE 10/28/13 00:00 | 10/28/2013} 10/34/2013] 13-10138 | Thordum-230 EML Th-01 Modified 4 82E+00 7.87E-01 9.87E-01 7.55E-02 pCin
13-10138-02 MBL BLANK 10/28/13 00:00 | 10/28/2013| 10/31/2013] 13-10138 | Thorium-230 EML Th-01 Modified 8.26E-02 7.65E-02 7.72E-02 8.76E-02 pCin
13-10138-04 DO QUTFALL 008 09/13/13 12:57 | 10/28/2013| 10/31/2013]| 13-10138 | Thorlum-230 EML Th-01 Modified 1.75E+00 1.45E+00 1.47E+00 1.07E+00 pCin
13-10138-01 LCS KNOWN 10/28/13 00:00 | 10/28/2013 10/31/2013| 13-10138 | Thorium-232 EML Th-01 Modified 4.85E+00 1.756-01 pCit
13-10138-01 LCcs SPIKE 10/28/13 00:00 |10/28/2013} 10/31/2013| 13-10138 | Thorium-232 EML Th-01 Modified 5.06E+00 8,18E-01 9.32E-01 8.62E-02 pCiN
13-10138-02 MBL BLANK 10/28/13 00:00 | 10/28/2013} 10/31/2013] 13-10138 | Thorium-232 EML Th-01 Modified 4 65E-02 8.13E-02 6.14E-02 9.20E-02 pCH
13-10138-03 ouP OUTFALL 008 09/13/13 12:57 | 10/28/2013 10/31/2013| 13-10138 | Thorium-232 EML Th-01 Modifed 4. 64E-01 1.13E+00 1.13E+00 2.33E+00 pCit
13-10138-04 DO OUTFALL 008 08/1313 12:57 | 10/26/2013| 10/31/2013| 13-10138 | Thorium-232 EML Th-01 Modified 8.38E-01 1.06E+00 1.06E+00 1.23E+00 pCiA

CU=Counting Uncertainty;CSUsCombined Standard Uncertsinty (2-sigmaj;MDA=Minimal Detected Activity;L.CS=Laboratory Contro! Sample; MBL=Blank; DUPsDuplicate; TRG=Normal Sampls; DOsDuplicato Original
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EBERLINE

EBERLINE ANALYTICAL CORPORATION
601 SCARBORO ROAD

OAK RIDGE, TENNESSEE 37830
SERVICES PHONE (865) 481-0683
Fax (865) 483-4621

EBS-OR-36640
January 17,2014

Matt Stewart

Herst & Associates, Inc.
4631 N St. Peters Parkway
St. Charles, MO 63304

CASE NARRATIVE
Work Order # 14-01006-OR

SAMPLE RECEIPT

This work order contains one water sample received 01/02/2014, This sample was analyzed for Isotopic
Uranium, Radium-226/228, Gross Alpha/Beta and by Gamma Spectroscopy.

CLIENT ID LAB [D
OUTFALL 008 14-01006-04
ANALYTICAL METHODS

Isotopic Uranium was analyzed using Method EML U-02 Modified. Radium-226 was analyzed using
EPA Method 903.0 Modified. Radium-228 was analyzed using EPA Method 904.0 Modified. Gross
Alpha/Beta was performed using EPA Method 900.0 Modified. Gamma Spectroscopy was performed
using EPA Method 901.1 Modified.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.

ISOTOPIC URANIUM

Sample was prepared by removing a representative aliquot followed by mixed acid digestions as
appropriate. Uranium was selectively extracted by ion exchange. Uranium was eluted, micro-precipitated
and mounted on micro-porous filter media. Sample activities were then determined by alpha spectroscopy
using energy specific regions of interest for Uranium-234, Uranium-235 and Uranium-238. Chemical
recovery was determined by the use of a Uranium-232 tracer. Activity of the Uranium-232 tracer was
determined by alpha spectroscopy using an energy specific region of interest.

Sample demonstrated acceptable results for all Uranium analyses. Chemical recovery was acceptable for
all samples. The Uranium-234, Uranium-235 and Uranium-238 method blank demonstrated acceptable
results. Results for the Uranium-234 and Uranium-235 duplicate demonstrated an acceptable relative
percent difference and normalized difference. Results for the Uranium-238 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Uranium-234 and Uranium-238 laboratory control sample demonstrated an
acceptable percent recovery.

Page 1 of 3
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ANALYTICAL RESULTS CONTINUED

RADIUM-226

Sample was prepared by removing a representative aliquot followed by mixed acid digestions as
appropriate. This was followed by selective sulfate precipitations of the Radium. Sample was then
mounted by semi-micro-precipitations onto micro-porous filters, Sample was counted by alpha
spectroscopy using an energy specific region of interest for Radium-226. Chemical recovery was
calculated by the use of a Barium-133 tracer, which was determined by HPGe gamma spectroscopy.

Sample demonstrated acceptable results for all Radium-226 analyses. Chemical recovery was acceptable
for all samples. The Radium-226 method blank demonstrated acceptable results. Results for the Radium-
226 duplicate demonstrated a high relative percent difference; however, normalized difference is within
acceptable limits for the analytical technique. Results for the Radium-226 laboratory control sample
demonstrated an acceptable percent recovery.

RADIUM-228

Following alpha spectroscopy analysis of Radium-226, Barium/Radium Sulfate precipitates were
redissolved and allowed for sufficient ingrowth of the Actinium-228 daughter. After ingrowth, Actinium-
228 was selectively precipitated. Precipitates were filtered and beta emissions for Actinium-228 were then
counted on a gas proportional counter. Chemical recovery was determined by the use of a Barium-133
tracer, the activity of which was determined by HPGe gamma spectroscopy and an elemental Yttrium
carrier by gravimetric measurements. The product of these two recoveries was used to calculate chemical
yield.

Sample demonstrated acceptable results for all Radium-228 analyses. Sample results demonstrated
slightly high detection limits. Chemical recovery was acceptable for all samples. The Radium-228 method
blank demonstrated acceptable results. Results for the Radium-228 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Radium-228 laboratory control sample demonstrated an acceptable percent
recovery.

GROSS ALPHA & BETA

Sample was prepared by evaporation of a representative volumetric aliquot acidified with HNO;. Reduced
sample was then transferred to a steel planchet for final evaporation to dryness and flaming. Sample was
then counted on a gas proportional counter. Results were corrected as required for inherent self-
absorption based on residual mass present.

Sample demonstrated acceptable results for all Gross Alpha and Beta analyses. Sample results
demonstrated slightly high detection limits. The Gross Alpha and Beta method .blank demonstrated
acceptable results. Results for the Gross Alpha and Beta duplicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Gross Alpha and Beta laboratory control sample demonstrated an acceptable percent
recovery.
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ANALYTICAL RESULTS CONTINUED

GAMMA SPECTROSCOPY

Sample for Gamma Spectroscopy analysis was prepared by transferring a volumetric aliquot of the
sample to a standard geometry container. Sample was counted on a High Purity Germanium (HPGe)
gamma ray detector.

Sample demonstrated acceptable resuits for all gamma-emitting radionuclides as reported. Gross Gamma
results were calculated by summation of positive gamma emitting radionuclides. Due to the non-positive
nature of the method blank, Gross Gamma results were inferred from Cesium-137 for demonstration of
method sensitivity only. The method blank demonstrated acceptable results for all radionuclides as
reported. Results for the Actinium-228 replicate demonstrated a high relative percent difference; however,
normalized difference is within acceptable limits for the analytical technique. Results for the Bismuth-214
and Potassium-40 replicate demonstrated an acceptable relative percent difference and normalized
difference. Results for the Cobalt-60 and Cesium-137 laboratory control sample demonstrated an
acceptable percent recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

N

Laboratory Manage

Date: 1/17/2014

Ebcrline Analyvtical wants and ehcourages your feedback regarding our performance providing radioanalytical scrvices. Please
visit hup:/www.eberlineservices.com/clieat.htin to provide us with feedback on our service.
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Printed: 1/17/2014 2:52 PM Page 1 of 3

Report To: Work Ordor Detalfs:
Eberline Analytical | Mt Stewart - _soer|  14-01006
i i ___Herst & Assaciates, Inc. Project: Bridgeton 4Q13 Leachate
Final Report of Analysis | 4631 NStPeters Pkwy Analysis Category: | ENVIRONMENTAL
St Charles, MO 83304 Sample Matrix: WA
Lab | Sample . Client Sample Recelpt | Analysis | Batch i Report
D i Type D Date Date Date D ; Analyte Method Result Cuy Ccsu ' MDA Units
14-01008-01 | LCS KNOWN _ | owanacnoo | t2r014 | 432014 ! 14.01006 @ Gross Aipha EPA 800.0 Modified 3.13E+02 | 1.35E+01 pCil
140100601 | LGS SPIKE | owozna0o:00 | 12014 | 132014 ;_14,01005” ‘Gross Alpha | EPA 900.0 Modfied 267E+02 | 371E+00 | 2.84E+01 | 2.56E-01 pCiA
[ 140100602 ;  mMBL BLANK | owo2naoo00 | 1vorore | imie01e 1401006 . Gross Alpha | EPA 900.0 Modified B50E02 | 987E-02 | S.90E02 , 2.73E-01 pcin
140100603 . DUP | OUTFALL 008 1273013 10:60 | 1/2/2014 | 1732014 | 1401006 : Gross Alpha | EPA 900.0 Modied O.11E+00 | 5.6E+01 | S536E+01 | 1.31E+02 pCit
[ 140100804 . DO OUTFALL 008 7 | 1230131060 | 122014 | 1312014 1401006 | GrossAlpha | EPA900.0Modfied | 562E+01 | 6.87E+01 | BSOE+01 | 1.35E+02 pcin
14-01006-01 |  LCS KNOWN | otoanacooo | 1i2r2014 11312014__1__14_-9_1_966 Gross Beta EPAS00.0 Modified | 2.18E+02 | 6.53E400 pCin
140100601 :  LCS SPIKE | owo2ra00:00 | 122014 | 32014 | 14-01008 | Gross Beta EPAS000 Modified | 236E+02 | 290E+00 | 32TE+01 | 591E-01 pCif
BLANK T | otiozna 0000 | 122014 | 1772014 1401006 Gross Beta EPA00.0 Modifed | 1.34E-01 | 299E01 | 300E-01 | B53EO1 pCif
OUTFALL 008 "7 | 123080 | 22014 | wsrois . 14-01008 | X " Gross Beta EPAD0O.0 Modified | 180E+02 | 141E402 | 1436402 | 2.81E+02 pcin
OUTFALL 008 | 1230131060 | 1272014 | 11372014 | 14-01006 | Gross Beta EPA900.0Modified | 349E+02 | 161E+02 | 168E+02 . 3.07E+02 pCif
140100601 ; LCS | KNOWN | o1021400:00 | 1/2/2014 | 110/2014 ; 14-01008 = Radum-226 |  EPA503.0 Modified | 101E401 | 4.66E-01 T
| 14-01008.01 SPIKE | om2r40000 | 212014 | 1102014 ; 14-01006 | Radium-226 | _EPA 503.0 Modiied 102E+01 | 128E+00 | 251E+00 | 2.03E-01 oCif
14-01006-02 BLANK T 1212014 | 11072014 | 1401008 | Radum226 | EPA9030Modiied | 1.69ED1 | 1.86E-01 | 180E01 . 2.54E-01 pcin
14-01006-03 I OUTFALL 008 | 1zmon3ieso | w2r2014 | 110:2014 | 1401006 | Radium-226 | EPA 903.0 Modified 464E01 | S598E-01 | 6.06E01 | 8.35E-01 pCin

14-01006-04 : OUTFALL 008 12/30/13 10:50 17212014 1I10I2014' 14—01008 : Rldlum—226 EPA 903.0 Modified 3.46E-01 §.29E-01 S.34E-01 , 7.90E-01 pCin

——— e

b'n

[ 1a.01006.01 | KNOWN ' " 01102114 00:00 | 17212014 | 11512014 . | Radum228 | EPAS040Modfied | 819E400 | 4.18E-01 ;

[ 14-01008-01 SPIKE T ] 010214 00:00 | 1212014 | 111572014 14-01006 ¢ Redlum-228 | EPA904.0 Modified | B70E400 | B54E-01 | 2.15E400 | 1.01E+00 pCi
14.01008-02 " BLANK T o021 0000 | ar22014 1115/2014' 1401006 | Redium-228 | EPA9040Modiled | 7.84E01 | SSTEO1 | 584E01 | 110E+00 | pCH
14-01008-03 | OUTFALL 008 T | iaa0i3 1080 | 72014 | 112014 | 1401006 | Radum228 | EPASO0Modiied | 130E+00 | 104EW00 | 108E+00 | 208E+00 |  poi
14-01008-04 | OUTFALL 008 | 12m073 1050 | 120014 | 1152014 ; 1401006 | Redum-226 | EPA904OModfied | 4.91E-01 | 10BE+00 | 1.09E+00 | 226E+00 pCi

KNOWN T o000 | 1202014 | 4192014 "14-01005 ‘Oranium234 | EMLU02Modfied | B.03E+00 | 2089E-01 i pci
140100601 | LCS SPIKE 77l "oti0214 00:00 | 17272014 | 1872074 | 14-01006 © Uranium-234 | EMLU-02Modfied | 668E+00 | 874E-01 | 9.95E-01 ; 645E02 pcul

140100602 | MBL | BLANK T ownzitaco00 | 12014 | 1BZ014 : 14-01006 | Uranium234 | EMLU-02ModMed | 108E-01 | 8.54E-02 | 9.57E-02 | 123E01 pci
140100803 | DUP | OUTFALL 008 2130113 10:50 | 1/2/2014 | 12014 | 14-01008 Uranium-234 |  EML U-02 Modiied 5.50E400 | 1.90E+00 | 1.B4E+00 | B.91E-01 pciA
140100804 | DO | OUTFALL 008 T 30013 10:50 | /272018 | 1872014 | 14-01006 : Uranium-234 | EMKL U-02 Modified 491E+00 | 1.82E+00 | 1.85E+00 | 1.03E+00 pcin

CU=Counting Uncertainty; CSU=Combined Standard Uncertainty (2-sigma);MDAsMinimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original
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Printed: 1/17/2014 2:52 PM Page 2 of 3
Report To: Work Order Details:
E be rl i ne An a Iyti ca I Matt Stewart - SDG: 14-01006 _
. . Herst & Associates,Inc. Project: Bridgeton 4Q13 Leachate
Final Report of Analysis 4631 N St Peters Pkwy Analysis Category:|  ENVIRONMENTAL
St Charles, MO 63304 Sample Malrix: WA

",:')" s;;""’ c':g'" S’D':;” R;':"‘ “";x" : B‘;;"‘ Analyte Method Result cu csu : MDA 'L’:.z‘

[ 140100601 = (CS SPIKE " 0102140000 | 122014 | /872014 | 1401006 | Urenium-235 | _EML U-02 Modiled 50501 | 174E01 | 177601 | 588E-02 pCif
14-0100602  MBL BLANK ) 01/02/1400:00 | 1122014 | 1/9/2014 | 14-01006 | Uranium-235 |  EML U-02 Modfied 928E02 | 920E02 | 92302 | 1.08E-01 oCi
OUTFALL 008 12130/1310:50 | 1272014 | 1/9i2014 | 14.01006 @ Uranium-236 |  EML U-02 Modified 1.10E+00 | 9.58E-01 | 962E-01 : 1.10E400 pCiA

OUTFALL 008 12301310550 | 1212014 | 1712014 ; | Uranium235 |  EML U-02 Modified 1.02E+400 | 9.06E01 | S.09E01 . 9.75E-01 pCiA

140100601 ; LCS KNOWN 01/02114 00:00 | 11202014 | 1972014 " Uranium-238 | EML U-02 Modified 7.83E+00 | 2.82E.01 pCin
| 140100601 :LC8 SPIKE 7Y otrzraco00 | 12014 | 18014 Ureanium-238 | EML U-02 Modified 705E+00 | 9.12E01 | 104E+00 | 4.7SE-02 pCin
| 14-01008-02 BLANK | owoziavo00 | w2014 | 1rei2014 | Uranium-238 | EML U-02 Modified 100E.03 | 6.43E-02 | 613E-02 ! 149E01 |  pci
14-01008-03 OUTFALL 008 o 12130143 10:50 | 212014 | 1/9/2014 © 1 | Uanium-238 |  EML U-02 Modified 6.51E400 | 200E+00 ; 2.14E+00 | 8.32E-01 pCi
[ 140100604 DO | OUTFALLO0B T 1213043 10:50 | 4/2/2014 | 1/0/2014 . 1401006 : Urenium-238 |  EMLU-02Modled | 4.12E+00 | 1.63E+00 . 165E+00 | 7.87E-01 ocin
[ 1acto0601 | LGS | KNOWN | '01/02/14 00:00 | 1/2/2014 | irer2014 ]'%'i-uwos © Cobalt60 EPA 901.1 Modified 1985E+08 | 7.82E+03 ; i pcin
T1401006.01 © LCS | KNOWN T 011021140000 | 1/2/2014 | 1/6/2014 | 14-01008 | Cesium-137 EPAS011 Madffied | 124E+05 | 4.07E+03 | | pCint
“les SPIKE 01/02114 00:00 | 1/2/2014 | 1/872014 ; 14-01006 | Cobuait-60 EPA 901.1 Modified 203E405 | 1.18E+04 | 167E+04 : 7.91E+02 pCif

Lcs SPIKE ’ # 01002114 00:00 | 11212014 | 1/6/2014 ; 14-01006 ; Cesium-137 |  EPA 901.1 Modified 130E+05 | 121E+04 | 138E+04 | 8.33E+02 pcin

! :

MBL BLANK T T owoziia 0000 | 17212014 | 1/8/2014 © 14-01006 | Actinium-228 |  EPA 9041.1 Modified 3.08E+00 | 7.38E+00 | 7.38E+00 | 1.45E+401 pCil

MBL | BLANK "7l "01102/14 00:00 | 1/2/2014 | 162014 | 14-01008 | Bismuth-214 | EPASO1.1Modfied | 2.67E+00 | 4.38E+00 | 4.38E+00 . B.34E+00 pCit

(140100602 | MBL : BLANK "1 "otz 0000 | 122014 | 2014 | " Cesium-137 |  EPA 801.1 Modilied 44BE+00 | 326E+00 | 328E+00 . 520E+00 pCiA
140100802 . MBL | BLANK 0102114 00:00 | 17212014 | 1812014 | Gross Gamma| _ EPA 9011 Modfied | 44BE+00 | 3.28E+00 | 3.28EA00 | 5206400 | . pCi
140100602 | T BLANK 01/02/14 00:00 | 17212014 | 1/612014 | 7 Lead-212 EPA 901.1 Modified 462E+00 | 278E400 | 279E+00 ; 5.68E+00 pcin
14-01008-02 | BLANK 01/02/14 00:00 | 11212014 | 1/6/2014 ' Lead-214 EPA 901.1 Modfied 3.83E+00 | 3.20E+00 | 3.30E+00 | 6.85E+00 pCit
14-01006-02 | BLANK 7| “otiozria 00:00 | 1212014 | 1612014 | 14-01008 | Rsdium-226 |  EPA9011 Modfied | 267E+00 | 4.39E400 | 4.38E+00 | B.34E+0D pCi
| “14-c100802 BLANK T T 01702114 00:00 | 17272014 | /612014 ; 1401006 | Radium-228 |  EPA 801.1 Modified 3.08E+00 | 7.38E400 | 7.38E+00 | 1.48E+01 pCit
[ “14-01006-02 BLANK 1 “otmaraoo00 | 11212014 | 16/2014 . 14-01006 | Thorum-z34 | EPA901.1 Modified | 5.67E+01 | 2.85E+01 | 286E+01 | 573E+01 pCit
[ 140100602 BLANK " 01102114 00:00 | 1/2/2014 | 1/6/2014 i 14-01006 | Thellum-208 |  EPA 901.1 Modified 7256400 | 6.23E+00 | 6.24E+00 | 1.23E+01 pCif

CU=Counting Uncertainty;C8UsCombined Standard Uncertainty (2-sigma);MDA=MInimal Detected Activity;LCS=Laboratory Controf Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DOsDuplicate Original

EBERLINE

SERVICES

TZBE

EBERLINE ANALYTICAL CORPORATION

| 601 ScARBORO ROAD OAK RinGE, TN 37830  865/481-06835 Fax 865/4L83-4621




-—

Printed: 1/17/2014 2:52 PM Page 3of3
Report To. Work Order Delalls:
E be rI i ne Ana Iyti ca I Matt Stewart _SDG: 14-01006 N ]
. . Herst & Agsociates, Inc. Project: Bridgeton 4Q13 Leachate .
Final Report of Analysis 4631 N St Peters Pkwy Analysis Category: | ENVIRONMENTAL
St Charles, MO 63304 Samplo Matnx:| WA
" 1 s
tav s.‘r';"p':' Cllent s;':;" AbcelPt | Amstvsis | Bawh Analyte Mothod Result cu csu MDA Ropert
140100603 | DOUP | OUTFALLO08 12/30/1310:50 | 1/2/2014 | /612014 | 14-01006 | Actinum-228 | _EPA 801.1 Meodified 664E+00 | B67E+00 | 6.87E+00 | 1.72E+01 pCi
140100803 | OUP | OUTFALLOOS 12730113 10:50 | 17212014 | 1/6/2014 ; 1401006 | Biemuth-214 |  EPA 901.1 Modified 2516400 | 461E+00 | 4.61E400 | 8.67E+00 pCil
"14-0100603 | DUP OUTFALLOO8 12/70/13 10:50 | 1/2/2014 | 1/6/2014 | 14-01008 | Cesium.137 EPA 901.1 Modified J1.09E+00 | 234E+00 | 2.34E400 | 4.10E+00 pCit
140100603 | DUP OUTFALL 008 1213013 10:50 | 1/2/2014 | 1/6/2014 | 14-01008 | Gross Gamma|  EPA 801.1 Modified 5.36E+02 | O.11E+01 | 9.52E+01 | 7.39E+01 pCin
140100603 | OUP | OUTFALL00S 123013 10:60 ; 1212014 | 1/6/2014 | 14.01008 | Potassium40| EPA801.1 Modified | S5.33E+02 | B.6SE+01 | 9.07E+01 | 6.82E+01 |  pCil
" '14-0100603 | DUP OUTFALLOO 1213013 10:50 | 1/2/2014 | 1/6/2014 | 14-01006 | Lead-212 EPA 907.1 Modified 533E+00 | 286E+00 | 2.87E400 | 5886400 pcin
| 140100603 | DUP OUTFALLOOB 12/301310°50 | 1/2/2014 | 1672014 | 14-01008 | Lead-214 EPA 901.1 Modified 3.32E400 | 3ABE+00 | S4BE+00 | 7.11E+00 oCin
| 140100803 | DUP | OUTFALLGOS [ 1230n310:50 | w2r2014 | 182014 | 1401006 | Radium226 |  EPA901.1Modiled | 251E+00 | 461E+00 | 481E+00 | 867E+00 |  pCil |
140100603 | DUP | ouTFaLLOo8 1213013 10:50 | 1/2/2014 | 1/672014 | 14-01006 ; Radium 228 G.64E+00 | B67E+00 ; B67E+00 | 1726401 |  pCil
| 140100603 | DUP | outFalLocs 12/3011310:50 | 1/2/2014 | 162014 | 1401008 | Trorium-234 | EPASC iied | 149Es02 | 417E+01 | 424E+01 | B30E+01 pcin_ |
140100603 | DUP | OUTFALLODS 12301131050 | 1/2/2014 | 182014 | 1401006 | Thalium208 | EPAS01.1Modfied | 4.45E+00 | 6.14E+00 | 6.14E+00 | 1.19E+01 pCil
....... : i
[ 140100604 | DO | outFALLOs 12130113 10:50 | 1/2/2014 | 1612014 | 14-01006 | Actinium-228 | ~ EPA901.1 Modfied | 9.10E+«00 | B.59E+00 | B61E+00 | 1.75E+01 pcin
140100604 | DO OUTFALL 008 j 123013 10:50 | 1/2/2014 | 14672014 ; 1401006 | Biomuth-274 |  EPA 901.1 Modified 321E+00 | 4216400 | 4.21E+00 | 8.18E+00 |  pCil |
140100804 | DO OUTFALL 008 12/30113 10:50 | /212014 | \/6/2014 | 14-01006 | Ceslum-137 | EPAD011Modfied | -120E+00 | 183E+00 | 193E400 | 3.42E+00 pcin
“12-0100604 | DO OUTFALL 008 1230113 10:50 | 1212014 | 1/6/2014 | 1401008 | Gross Gamma|  EPA 901.1 Modified 5.78E+0Z | 9.13E+01 | 060E+01 | 6.50E+01 pCi
(140100804 | DO | OUTFALLG08 12/3013 10:50 | 1/2/2014 | 1/612014 | 14-01006 | Potassium40| EPAS01.1Modfied | 575E+02 | 871E+01 | S.19E+01 | 6.08E+01 | pCil |
140100804 | DO | OUTFALL0OS ) 1213013 10:50 | 1/2/2014 | 1/8/2014 , 1401006 | Lead-212 | EPASDI.1Modified | 447E+00 | 481E+00 | 4.81E+00 ' BO03E+00 |  pCil
140100804 | DO | OUTRALLOOB | " |12130131050 | 1202014 | V612014 | 1401008 | Lead-2i4 |  EPAGO11Modifled | B.56E400 | 5BSES0D | SEGEHI0 | SE7EY00 pCin
14-0100604 | DO OUTFALL 008 12/30/13 10:50 | /212014 | 16/2014 | 14-01008 | Redium-226 | EPA 901.1 Modified 321E+00 | 421E+00 | 421E+00 | B.18E+00 |  pCin
1401006-04 | DO ouvFALLoOS 12/301310:50 | 1/2/2014 | 1@/2014 | 14-01006 | Radium-228 | EPA 901.1 Modified 910E+00 | 859E+00 | B6IE+00 | 1.75E401 pCil
140100804 | DO OUTFALL 008 12/30113 10:50 | 1/2/2014 | 1872014 : 14-01006 | Thorium-234 |  EPA 801.1 Modified 176E+02 | 426E401 | A36E+01 | B4SE+01 pCi
140100604 | DO OUTFALL 008 12130113 10550 | 1/2/2014 | /62014 | 14.01008 | Thallum208 |  EPA 501.1 Modified 284E+00 | BOBE+0C | 6.06E+00 | 1.16E+01 pcut

ZZBE

CU=Counting Uncertainty;CSUsCombined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DOsDuplicate Original
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Table 1

Bridgeton Radiological Chemistry

P - Cesium 137 {radiation) Gross Alpha {radistion} | n 3 Giross B chinti Gross Gamma © Poloniam 210
Totai or Di NA - NA Dissolvad NA - Dissolved NA - NA NA
Location Date lab_name_code | Sample Type | Data Status | lab_sdg
Outfallo0s | 12302013 Eberine | DO QC Pending [ 14-01006 1.20 +/- 1.93 pCill = 56.2 +1-68.7 pCill | - 349 +/- 161 pCill 578 +/- 91.3 pCill = = 575 +/-87.1 pCill | 0.346 +/-0.529 pCil
Outfalloos 121302013 Eberiine DUP QC Pending | 14-01006 -1.00 +/- 2.34 pCill - - 180 +/- 141 pCill 536 +/-91.1 pCil = | = pCill | 0.464 +/-0.598 pCill |
Outfalloos 91372013 | Eperine DO QC Pending | 13-08091 = = | - - 819+/-169 pCUl | 589 +/-79.2 BAX pCill | = | - 2pCill | 0.142 +/-0.240 pCill
Outfallos 91312013 Eberine DUP QC Pending | 13-08081 - - | - - 879 +1- 182 pCill 634 +/-84.8 BQX pCill | = I = 634 +/-84.8 pCill | 0.634 +/-0.496 pCill
Outtalilo0s N EE ] Eberline ) QC Pending | 13-10138 = | = = | ~ | 0,683 +1-0.472 pCill - - - B
Outtalloos 8132013 Eberfine DUP | QC Pendng| 13-10138 = | - = I | - = - 0.0654 +1-0.157 pCill - - - |
Outtalloos 9132013 Heritage DO | QCpendng| j i—— 1 T = - | - - - - - -
Outfallons 6/18/2013 Eberiine DO | Qc Pending [1.54+/- 1.67 pCill| - 46.6 +-57.1 pCil__| - 429 +/-102 pCill - [ = [ - 376 +1-70.0 pCill | 0.0752 +1-0.163 pCill |
Dutfalioos B 5/18/2013 | aC Pending 00207 +1-1.83 pei - | zrs-arapon | - | as2+-104pcil - = = 393 +/-68.4 pCill | 0.0867 +/-0.166 pCill |
Puttlnd I8 1L O pendng | I = = | - 2 = . — = [ £ =
Treat Commingled MSD | 4/25/2013 Vakdated - - - | - - | = - 3
Treat Commingled MSD | 45572013 | Eberline X Validated 6.62 +/-8.36 pCill] 117 +1-91.3pCill |  -28.9+/-56.7 pCill | 454 +I- 141 pCill | 171850 +I- 290 BQX pCill i - 1 - | 557000 uall | | 4564145 g pCill | -
Treat Commingled MSD | 4/5/2013 Eberline DUP | Vakdated | 14.51 +/-6.40 pCil] = | 14.0+1-58.2 pcint = 408 +/- 104 BQX pCill = - | - 278 +1- 187 pCill -
Treat Com ingied MSD 4151201 PDC Do " Validated - - | - — — — — | — — —
Treat Commingled MSD | 452013 | TestAmenica _ DO | Vakdated | <aoupcd | - 3.71 +1- 57.3 UG pCill = = - | = - 1 = 11.4 +1- 2.24 pCill
LCH Ouffall008 | 121132012 | TestAmerica | DO | QCPendng <20 pCiA <3UG pci - | a79+-spapcil = | - | = 14.0+-339pCill |
Cuttalioos 121132012 | QC pending - - - B - | = | - T = |
Dutfalloos 518/2012 Heritage DO QC pending = ~ = T = = ]
Dutfalioos | wrerz012 | Testamerica DO | QCpendng| F2190458 | - ' 331 +/-74 pC
Outfall008 5/15/2012 Heritage DO QC pending 83070 - | -
Dutfalloos 5/15/2012 | TestAmerica (5] QC pending | F2E150442 - 1.4 +1- 6.6 U pCill ~ | = 160 +1- 33 pCill
Outfall008 5152012 | TestAmenca DUP | QC penang | F2E150442 - 1.9+/-5.3 U pCill| - [ I -
Outfalioos 362012 | TestAmerica DO QC pending | F2C080411 = 0.5 +/-7.3 U pCill - | Ss+-aoupcil | - 183 +/-33 pCil
Outfallons 36/2012 | TestAmerica DUP QC pending | F2C080411 = T B+3aUpC | - 170 +- 32 pCill
Outfalloos | 11282011 | Hentage DO |QCpendng| 52485 61 mall - - [ - -
Outfalioos 1172812011 | TestAmerica | DO | GC pending | - S 72+-14pCill
Wfalll08 | 8182011 |  Heritage DO |QCpendng | 61987 48 mg/l - I - | -
8/18/2011 | TestAmerica [355) GQC pending | F1H180440 - _31+-19 pCil = 59 +I-12 pCill
1172011 | Hentage DC QC pending | 61541 23 mg/l - - -
5112011 | TestAmerica DO QC pending | FIE110517 - 8+- 18 U pCill = 47 +- 11 pCill
316/2011 Herttage DO |QCpendng| 61273 | 33 mgil A B - - -
3/16/2011 | TestAmerica | DO QC pending | FIC160545 - - | 84'+/-14 pCinl
| 111712010 Heritage | DO |[QCpending| 80800 22 mg/l = il - -
11111772010 | TestAmenica DO Validated | FOK170562 - 482 +-9.7 pCill
5/8/2010 Hentage DO QCpending | 50486 22 mgli -
5/8/201C_ | TestAmerica _ DO Validated | FOI0B0484 | — 9 +-13 U pCill
5/25/2010 Heritage DO | QCpendng| 80022 -
5/252010 | _TestAmerica o Validated | FOE250568 | = D757 +1. ‘5 5UpCl - 5.21+- 2.0 UpCill
T Validated | FOE250568 - 68T+-53UpCil -
QC pendng 58650 -
| Validated | FoB250518 | [3B%-84UpCil i - 563 +1-9.4 pCill
Validated 58175 = - - B - 1 -
Validated | FOK040545 “"‘366 +-58UpCi - E B+ 90U pCill _— T - ~ 73+-13pCill
Valdated se742 | B - -
Validated | FOH080204 [07+-9.20 pCill_ 18 +-10 pClll = 50.8 +- 9.7 pCill
| 882005 | TestAmenca |  DUP Valdated | F9H060204 1+-86 U pCi - i - IS i - 1
572008 Hertage Do 7| Valdated | 58370 = - = '} = = I =
; 1 | 57005 | TestAmenca | 0O | Vahdated | FOE080107 I WhwadUplll | = I
Outfali0os 2/12/2008 Heritage DO Validated 58064 - - i -
Outfaliots 2122008 | TestAmerica | Valdated | F9B120270 - - T - )
Outfalloos 11/4/2008 Herttage Validated 57674 | 24 mgl - [ - i - A = B T - | = 1 ]
Outfalloos 11/412008 | TestAmerica | Validated | F8KO50145 - = [ 20 +I-12 pCil = | 66 +/- 11 pCill = = | = =
Outfalioos 11/412008 | TestAmerica Validated | FBKO050145 - 11411 upCin = ] 66 +/- 11 pCill - - - [ -
- Heritage Validated | 57153 | [ = . - 1 = B 1
estAmerica Validated | F8G180271 = = |
Outfalio08 TestAmerica Vakdated | F8G160271 | = 1 = 1 =
Outfalioos "~ Heritage - R T )
OutfaIOOB - TestAmerica 060 i = 1 . | 1
Outfailoos TestAmerica Validated | FBEOS0240 o = - . |
Outfaliocs [ Heritage Vabdated | 65044 L = = - = = 1 - ~dm—
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Table 1

Radiol 1Ch

Location Date lab_name_code | Sample Type | Data Status | lab_sdg
Outfalions 3/13/2008 | TestAmerica DC Validated | F8C130342 - 0.3 +/-84 U pCill - 20 +I-16 U pCill 70 +1- 13 pCill = 5.10 +-0.81 pCill
Outfalloo8 3/13/2008 | TestAmerica DUP Validated | F8C130342 - 1.6 +-82U pCill = = - = =
Outfail008 11125/2007 Heritage () Validated 56024 37 mgll = | = — = - -
Outfall008 11/28/2007 | TestAmerica [35) Validated | F7K280238 - T+H-8.1U0 pCill - 1.0 +1-9.97 U pCill T1+-16 pCill = 3.84+-0.88 pCill
Outfalioos 1172672007 | _TestAmerica DUP Validated | F7K290238 - 4.1+/-80UpCl - = = = =
Ouitfalloos 8/21/2007 Heritage DO Validated 55695 1T h mgll = = = - = -
Outfalloos 8/20/2007 | TestAmerica DO Validated | F7H220163 = 2.8+-8.0 U pCill - +-12U peifl 71 +- 14 pCill = 466 +1- 0.80 pCill
Outfallo08 8/20/2007 | TestAmerica buP Validated | F7H220163 - 4.3 +1-9.5U pCi = = = = =
Outfalloos 52212007 Heritage DO Validated | 554111 40 mgll - - - - = o
Outfallo0s 5/22/2007 | TestAmerica DO Validated | F7E220283 - 2.1+-78UpC = 24 +1-13 pCill 78 +/-14 pCill - 5.62 +/-0.81 pCill |
Ouitfall00s 5/21/2007 | TestAmerica DO Validated | F7E220283 - 1.9 +-7.4 U pCill - 18 +/-13 U pCill 68 +/-13 U pCill = 4.34+-064 pCill |
Outfall0os 5/21/2007 | TestAmerica DUP Validated | F7E220283 - - - 11 +-12 U pCill 63 +1-12 pCill = =
Outfalloos 3/8/2007 Heritage DO Validated 5400 25 h mgil = - - - - =
Outfalioos 3/8/2007 TestAmenca DO Validated | F7C080312 - 7.2 +/-8.0 U pCi - 14+1-17 U pCill 88 +- 16 pCill = 6.26 +/-0.88 pCill _|
Outfallos 3/8/2007 | TestAmerica DUP Validated | F7C080312 - 9.3+-8.70 wgq - = = - =
Outfalloos 12/21/2008 Heritage ) Validated 5182 39 h mgll = | = . = - -
Outfalloos 12/21/2006 | TestAmerica Do Validated | F5L210233 - 3+-10 U pCill - 15+/-15U pCill 81 +/-17 pCill 125+/-84 U pCill | 4.42 +I-0.72 pCill
Oufalloos 12/21/2006 | TestAmerica DUP Validated | F6L210233 = 2.0 +-9.0 U pCill - = - 30 +- 120 U pCill =
Outfallots 7/126/2008 Heritage DO QC pending | 4611 22 mgit = = = = - =
Outfalloos 6/15/2006 Heritage DO QC pendng | 4514 1200 mgll = - - - = =
Outalioos 1/18/2006 Heritage B) QC pend 4083 150 mgil - - = = = =
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Outfallo08 123012013 Eberline DO QC Pending | 14-01006 | 0.491 +/-1.08 pCifl - - - 176 +1- 42.6 pCill 12.73 +- 4.86 ugll 4.91+/-1.82 pCill 1.02 +1- 0.906 pCil 4.12 +1-1.63 pCill
Outfalloos 1213072013 Eberline DuP QC Pendng | 1401006 | 1.30 +/-1.04 pCift - - - 149 +/- 41.7 pCill 19.86 +1-6.22 ug/l 5.50 +/-1.90 pCil 1.10 +/- 0.959 pCil 6.51 +/- 2.08 pCill
Outfallo0s 9132013 Eberine Do Qc Pending | 13-09081 2.09 +-1.33 pCill - - - 86.7 +1- 48.9 pCill 7.79 +-3.43 ugll 1.82+/-0.990 pCill | 0.943 +-0.821 pCill | 2.47 +/- 1.15pCill
Outfalicos 9132013 Eberline DUP QC Pending | 13-09081 | 0.987 +/-1.25 pCill - - - 48.2 +/- 48.8 pCill 6.88 +/- 3.45 ug/l 3.10+/-1.38 pCill | 0.735+/-0.809 pCill | 2.20 +-1.15 pCill
Outfalloos 9/13/2013 Eberline DO Qc Pendng | 13-10138 - 0.664 +/-1.11 BQX pC¥l | 1.75 +/- 1.45 BQX pCill | 0.938 +/-1.06 BQX pCill - - - - -
Outfalioos 6132013 Eberline buP QC Pendng | 13-10138 - -0.598 +/- 1,28 BQX pCil - 0.464 +/- 1.13 BQX pCill - - - - -
Outtalioos 9/132013 Heritage DO QC pending | 65228 - - e - = = = _ =
Outfalioos 6/18/2013 Ebeiline Do QC Pending | 13-0805¢ | 2.64 +-0.904 pCill - - - -9.61 +/-33.7 pCill - 0.955 +/-0.532 pCill | 0.0549 +/-0.168 pCill | 0.380 +/- 0.328 pCill
Outfalioos 6/18/2013 Eberline DuUP QC Pending | 13-06059 | 0.288 +/- 0,596 pCil - - - -33.1 +/-33.1 pCill - 1.09 +/- 0,547 pCill_| 0.0113 +/-0.158 pCi/l | 0.943 +/- 0.513 pCill
Outfalloos 6/1872013 Heritage DO QC pending | 64835 - - - - - 2.08 ug/l - - -
Treat C MSD | 4/252013 PDC Do Validated | 3043568 - - = =, 2 = = = =
Treat C MSD | 452013 Eberline DO Validated | 1306015 11.0 +/- 5.79 pCill - - - -203 +I- 187 pCill = - - -
Treat C MsD | 4572013 Ebeline DuP Validated | 1306015 6.99 +i-6.33 pCil - - - 29.8 +1- 187 pCill - - - -
Treat Commingled MSD | 4552013 PDC DO Validated | 3041134 - - - = = - - = =
Treat Commingled MSD | 4/5/2013 | TestAmerica Do Validated | 160-2038-1 | 5.36 +/-3.98 UG pCil - = - - < 100 ugl - - -
LCH_Outfallons 12/13/2012 | TestAmenca Do QC Pending | 160-1108-1 | 9.6 +/- 3.81 pCill = = = = <20ugl = = =
Outtalions 1211372612 Heritage Do QC pending | 64037 = - = - =~ = = = =
Outtallons 9192012 Heritage Do QCpendng | 63614 = - = = = = = = =
Outfalloos 9182012 | TestAmerca Do Qc pending | F21190458 7.3 +1- 2.7 pCill = = = - <2.0ug = - =
Outfalloos 5152012 Heritage Do QcC pending |~ 63070 - - = - = BOL = - =
Cuttallons 5152012 | TestAmerica Do QC pending | F2E150442 | 3.7 +-3.3 U pCil - - = = = = _ =
Outtalions 5152012 | TestAmerica DuP Qc pending | F2E150442 6.2 +/-2.8 pCill - = - = r= = - o
Outfalicos 3/62012 | TestAmerica Do QC pending | F2C080411 | 7.0 +/-4.9 U pCill - - - ~ <4.0ugl - - =
Outtallons 362012 | TestAmernica DUP Qc pending | F2c080411 8.9 +/-5.1 pCill - - - - = e = =
Outfalloos 1112972011 Heritage DO QC pending | 62465 - - - - - - - - -
Outfallons 1172872011 | TestAmerica DO QC pending | F1K260445 | 1.13+-0.51 pCill - - - - <5.0ugh = = =
Outfalioos 81872011 Heritage DO QC pending | 61987 - - - - - = = = =
Outf 8/18/2011 | TestAmenca DO QC pending | F1H180440 2.5+- 1.1 pCill - - - — <1.0ugh - - -
O 5112011 Heritage DO QC pending | 61541 - - - - - - - - =
O 51172011 | TestAmerica 00 QC pending | FIE110517 | 2.04+/-0.43 pCill = - = - <10ugh = = =
Outfalloos 31672011 Heritage DO QCpending | 61273 - - - - - - - = =
Outtalloos 3/162011 | TestAmetica Do QC pending | F1C160545 | 1.8 +-1.4UpCill - - - = 6.8 +-2.3 ugil = = =
Outtallons 111712010 Heritage Do QC pending | 60800 - - = - - - - = =
Outfallo0s 11172010 | TestAmerica DO Validated | FOK170562 | 1.02 +I- 0.47 pCill = = - - 13.0+/-1.8 U ugll = = =
Outtallons 9/312010 Heritage Do QC pending | 60485 - - = - - = - - =
Outtallons 9/82010_|  TestAmerica Do Validated | FOI0S04B4 | 1.48+-0.68 pCill - - - - 16.0 +I-2.2 ugil - - -
Outtallons 5/25/2010 Heritage DO QC pending | 60022 - = - - - - - = =
Outfalloos 5252010 | TestAmenca DO Validated | FOE250568 |  2.18 +-0.26 pCill - - - - [ - - - -
Outfalloos 5/25/2010 | TestAmenca DUP Validated | FOE250568 | 2.23 +1-0.25 pCill - - - - 0.909 +/-0.051 ugil - - =
Outfallons 212572010 Heritage 0o QC pending | 50650 - - - = = = = = =
Outfalloos 2/25/2010 | TestAmerica ) Validated | FOR250518 |  1.26 +1-0.46 pCill - = = = 9.8 +/-1.3 ugll - - =
Outfallo08 117412006 Heritage DO Validated 53175 - - - - - = = = =
Outfalioos 11/472009 | TestAmerica DO Validated | F9K040546 |  1.24 +1- 0,63 pCill - - - - 3.03+/-0.37 U ugll - - -
Outfallons 8/62008 Heritage DO Validated 58742 - - - - - - - - -
Outfalloos 8/8/2008 | TestAmerca 00 Validated | FHO80204 |  1.58 +/-0.37 pCill - = = - 2.57 +/-0.40 U ugil - - -
Outfallc0g 8/6/2008_ | TestAmerica DUP Validated | FSHO0B0204 = = = - = = - - -
Outfallons 5712009 Heritage 0o Validated 58370 - - - - - = = - -
Outfallons 572008 | TestAmerica Do Validated | FSE080107 +- ] - = - = 6.09 +/-0.83 ugil - - =
Outtallons 211212009 Heritage 0o Validated 58064 = - - - - - - - -
Outtalicos 21212009 | TestAmerica DO Validated | F9B120270 | 1.81 +1-0.43 pCil = - = = .96 +1-0.79 U ugil - = =
Outtalloos 117412008 Heritage DO Validated 57674 - - - - - = - = -
Outfalloos 11/42008 | TestAmerica 0o Validated | FBKD50148 | 1.80 +/-0.38 pCil - - - - 7.09 +/-0.88 U ugll - - -
Cuttallons 117472008 | TestAmerica DUP Valdated | FBKD50146 - - - - - = - - -
|Cutfalloos 7/16/2008 Heritage Do Validated 57153 = = = - = - - = =
Outfalloos 7/16/2008 | TestAmerica 00 Validated | FBG160271 | 1.44 +1-0.36 pCil = = - = = - = =
Outtaliocos 7/16/2008 | TestAmerica DUP Valdated | F8G160271 = - = - - = - - -
Outfalicos 5/6/2008 Heritage 00 Validated 56732 - - - - - - - - -
Outfalicos 562008 | TestAmerica (5 Validated | FBE0B0240 | 2.01 +1-0.41 pCill - = - - 0.542 +/-0.089 U ugil = = =
Outfalloos 562008 | TestAmenca DUP Vakdated | FBEDS0240 - - - - - = - - -
Outtailons 311372008 Heritage 0o Validated 65044 - - - - - - - - -
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Table 1

| Cl

Location Date lab_name_code | Sample Type | Data Status | lab_sdg
Outfalicos 3/13/2008 | TestAmerica DO Validated | F8C130342 | 1.6 +1-0.74 pCill - 0.687 +1-0.083 U ug/l
Outfalions 3132008 | TestAmerica ouP Validated | FBC130342 - - =
Outfalicos 1172972007 Heritage DO Validated 56024 - - -
Outfailcos 1172072007 | TestAmerica DO Validated |~ 2,00 +/-0.68 pCil - 1,07 +1-0.18 U ugll
Outfalloos 1172672007 | TestAmerica DUP Validated | F7K260239 - - -
Outfallcos 812172007 Heritage Do Validated 55605 - - -
Outfalloos 8/20/2007 | TestAmerica DO Validated | F7H220163 | 1.3 H- 1.1 U pCill - 20.0 +i- 2.6 U* ugll
Outtallcos 87202007 | TestAmernca BUP Validated | F7H220163 - - -
Outfalloos 512212007 Heritage Do Validated | 55411.1 - = -
Outfalloos 5/22/2007 | TestAmenca DO Validated | F7E220283 | 1.73 +I-0.74 pCill = 0.514 +/-0.086 U ugll
[Outfalloos 572172007 | TestAmerica DO Validated | F7E220283 | 1.40 +I-0.54 pCill - -0.10 U ugh
Outfalloos 52172007 | TestAmerica DUP Validated | F7E220283 = - -
Outfalloos 3/8/2007 Heritage DO Vakidated 5400 - - -
Outfallo0s 3/8/2007 TestAmerica DO Validated | F7C080312 +- - .424 +1-0.065 U ugll
Outfallo0s 3/8/2007_| _TestAmenca DUP Validated | F7C080312 = = =
Outfallons 1212112006 Heritage DO 5182 = - =
Outfalloos 1212112006 | TestAmenca 5] F6L210233 3.4+-1.4 pCill - .88 +1- 0.86 ugll
Cutfalloos 1212172006 | TestAmerica DUP Validated | F6L210233 = = =
Cuttalioos 712620068 Heritage DO QCpendng | 4511 - - -
Outfalloos 6/15/2008 Heritage ) QCpending | 4514 = - -
Outtailoos 1192006 | Heritage DO QCpendng | 4063 = - -
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Data Qualifiers/Footnotes
Qualifier  |Definition
- Not analyzed/not available.
DO " |Duplicate QOriginal.
DUP Duplicate.
G The sample MDC is greater than the requested RL.
U Indicates the analyte was analyzed for but not detected.
BAX Gross Beta 04/05/2013: Per Eberline Report 13-0601 5 Potassuum 40 resutts confim actual activity range for Gross Beta
in the range of 407-408 pCi/l.
BQX Alpha 09/13/2013: Per Eberline Report 13- 09091 and 13-10138, further analysis of potential alpha emitters ascartamed
that the sample does not contain any positive alpha emitting radionuclides.
1BQX Gross Gamma 09/13/2013: Per Eberline Report 13-08091, Gross Gamma results were calculated based on Potassium-40
) which was the only positive gamma emitting radionuclide in this sample.
BQX Thorium 230 09/13/2013: Per Eberline Report13-10138, Thorium 230 result is biased positive and should not be considered
a true positive. Resulis should be qualified as "Estimated High."
1BGX Thorium 228 and 232 09/13/2013: Per Eberline Report 13-10138, All Thorium results should be qualified as estimated due to
| low chemical recoveries..Due to the. high total solids content, this sample is not very amenable to_this procedure.
Page 50t 5
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ANALYTICAL RESULTS CONTINUED
GAMMA SPECTROSCOPY CONTINUED

Sample demonstrated acceptable results for all gamma-emitting radionuclides as reported. The method
blank demonstrated acceptable results for all radionuclides as reported. Results for the Actinium-228 and
Potassium-40 replicate demonstrated an acceptable relative percent difference and normalized difference.
Results for the Bismuth-214 replicate demonstrated a high relative percent difference; however,
normalized difference is within acceptable limits for the analytical technique. Results for the Cobalt-60
and Cesium-137 laboratory control sample demonstrated an acceptable percent recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his’her
designee to be accurate as verified by the following signature.

N

M.R:
Laboratory Manager

Date: 7/8/2013

Eberline Analytical wants and encourages your teedback regarding our performance providing radioanalytical services. Please
visit http://www_eberlineservices.com/client.htm to provide us with feedback on our services.
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EBERLINE ANALYTICAL CORPORATION

: 601 SCARBORO ROAD
EBERLINE OAK RIDGE, TENNESSEE 57830
SERVICES PHONE (865) 481-0683

Fax (865) 483-462!

EBS-OR-35777
July 8,2013

Matt Stewart

Herst & Associates, Inc.
4631 N St Peters Pkwy
St Charles, MO 63304

CASE NARRATIVE
Work Order # 13-06059-OR

SAMPLE RECEIPT

This work order contains one water sample received 06/19/2013. This sample was analyzed for Isotopic
Uranium, Radium-226/228, Gross Alpha/Beta and by Gamma Spectroscopy.

CLIENT ID LAB ID
OUTFALL 008 13-06059-04
ANALYTICAL METHODS

Isotopic Uranium was analyzed using Method EML U-02 Modified. Radium-226 was analyzed using
EPA Method 903.0 Modified. Radium-228 was analyzed using EPA Method 904.0 Modified. Gross
Alpha/Beta was analyzed using EPA Method 900.0 Modified. Gamma Spectroscopy was performed using
EPA Method 901.1 Modified.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.
ISOTOPIC URANIUM

Sample was prepared by removing a representative aliquot followed by mixed acid digestions as
appropriate. Uranium was selectively extracted by ion exchange. Uranium was eluted, micro-precipitated
and mounted on micro-porous filter media. Sample activities were then determined by alpha spectroscopy
using energy specific regions of interest for Uranium-234, Uranium-235 and Uranium-238. Chemical
recovery was determined by the use of a Uranium-232 tracer. Activity of the Uranium-232 tracer was
determined by alpha spectroscopy using an energy specific region of interest.

2™ Analytical Attempt

Sample was reanalyzed utilizing a smaller aliquot due to no chemical recovery in the initial analysis.
Sample demonstrated acceptable results for all Uranium analyses. Chemical recovery was acceptable for
all samples. The Uranium-234, Uranium-235 and Uranjum-238 method blank demonstrated acceptable
results. Results for the Uranium-234 duplicate demonstrated an acceptable relative percent difference and
normalized difference. Results for the Uranium-235 and Uranium-238 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Uranium-234 and Uranium-238 laboratory control sample demonstrated an
acceptable percent recovery.
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ANALYTICAL RESULTS CONTINUED
RADIUM-226

Sample was prepared by removing a representative aliquot followed by mixed acid digestions as
appropriate. This was followed by selective sulfate precipitations of the Radium. Sample was then
mounted by semi-micro-precipitations onto micro-porous filters. Sample was counted by alpha
spectroscopy using an energy specific region of interest for Radium-226. Chemical recovery was
calculated by the use of a Barium-133 tracer, which was determined by HPGe gamma spectroscopy.

Sample demonstrated acceptable resuits for all Radium-226 analyses. Due to high total solids, sample
fraction -03 (Client ID: OUTFALL 008 DUP) demonstrated a high self-adsorption-factor (SAF). In this
case, the SAF was estimated as 1.0. Chemical recovery was acceptable for all samples. The Radium-226
method blank demonstrated acceptable results. Results for the Radium-226 duplicate demonstrated an
acceptable relative percent difference and normalized difference. Results for the Radium-226 laboratory
control sample demonstrated an acceptable percent recovery.

RADIUM-228

Following alpha spectroscopy analysis of Radium-226, Barium/Radium Sulfate precipitates were
redissolved and time was allowed for sufficient ingrowth of the Actinium-228 daughter. After ingrowth,
Actinium-228 was selectively precipitated. Precipitates were filtered and beta emissions for Actinium-
228 were then counted on a gas proportional counter. Chemical recovery was determined by the use of a
Barium-133 tracer, the activity of which was determined by HPGe gamma spectroscopy and an elemental
Yttrium carrier by gravimetric measurements. The product of these two recoveries was used to calculate
chemical yield.

Sample demonstrated acceptable results for all Radium-228 analyses. Chemical recovery was acceptable
for all samples. The Radium-228 method blank demonstrated acceptable results. Results for the Radium-
228 duplicate demonstrated a high relative percent difference and normalized difference. Radium-228
duplicate variations are due to high total solids. Results for the Radium-228 laboratory control sample
demonstrated an acceptable percent recovery.

GROSS ALPHA & BETA

Sample was prepared by evaporation of a representative volumetric aliquot acidified with HNO,.
Reduced sample was then transferred to a steel planchet for final evaporation to dryness and flaming.
Sample was then counted on a gas proportional counter. Results were corrected as required for inherent
self-absorption based on residual mass present.

Sample demonstrated acceptable results for all Gross Alpha and Beta analyses. Due to high total solids,
sample results demonstrated slightly high detection limits. The Gross Alpha and Beta method blank
demonstrated acceptable results. Results for the Gross Alpha duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Gross Beta duplicate demonstrated an acceptable relative percent difference
and normalized difference. Results for the Gross Alpha and Beta laboratory control sample demonstrated
an acceptable percent recovery.

GAMMA SPECTROSCOPY

Sample for Gamma Spectroscopy analysis was prepared by transferring a known aliquot of the sample to
a standard geometry container. Sample was counted on a High Purity Germanium (HPGe) gamma ray
detector.
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Printed: 6/20/2013 3:52 PM Page 3 of 3
Report To: . Work Orar Details
Eberline An alyti cal Ed Galbralth spc::  13-06015
i . Barr Engineering Project: ' Bridgeton Landfill
Final Report of Analysis 1001 Diamond Ridge, Suite 1100 Analysis Category: | ENVIRONMENTAL
Jefferson City, MO 65108 Sampfe Malrix: WA
Lab Sample Cllent Sample Recelpt | Analysis Batch Report
D Type D Date Dato Date ™ Analyte Method Result cu csu MDA Units
13-08015-01 LCS KNOWN 06/05/13 00.00 6/5/2033 | 6H4/2013 | 13-06015 ; Radium-228 EPA 904.0 Modified 8.88E+00 4.53E-01 pCin
13-06015-01 LCS SPIKE 08/05/13 00:00 8/5/2013 | 8/14/2013 | 13-08015 | Radium-228 EPA 904.0 Modified 7.35E+00 9.12E-01 1.90E+00 1.32E+00 pCin
13-08015-02 MBL BLANK 08/05/13 00:00 &/5/2018 | 8M4/2013 | 13-08015 | Radium-228 EPA 904.0 Modified 1.58E-02 5.43E-01 5.43E-01 1.16E+00 pCi
13-06016-03 DuUpP Treatad Commingled MSD 04/05/13 13:30 &/5/2013 | &/1472013 | 13-06015 | Redium-228 EPA 804.0 Modifled 8.99E+00 8.13E+00 6.33E+00 1.23E+01 pCin
13-08015-04 DO Treated Commingled MSD 04/05/13 13:30 &/5/2013 | 6/14/2013 [ 13-06015 | Radium-228 EPA 804.0 Modlfied 1.10E+01 5.23e+00 §.79E+00 9.81E4+00 pCin
13-06015-01 LCcs KNOWN 06/05/13 00:00 6/5/2013 6/7/2013 13-06015 | Total Activity | WSRC-RP-88-387 Mod. 1.01E+03 2.22E+01 pCiA
13-08015-01 Lcs SPIKE 08/05/13 00:00 6/5/2013 | 6772013 | 13-06015 | Total Activity | WSRC-RP-88-387 Mod. 1.04E+03 5.75E+00 1.47E+02 1.33E+H00 pCiN
13-06015-02 MBL BLANK 08/05/13 00:00 6/8/2013 | 8/7/2013 | 13-08015 | Total Activity | WSRC-RP-83-387 Mod. 7.34E+00 9.16E-01 1.38E+00 1.34E+00 pCl
13-06015-03 puP Treated Commingied MSD 04/0513 13:30 6/5/2013 | 6/7/2013 | 13-06015 | Total Aciivity | WSRC-RP-88-387 Mod. 0.00E+00 2.89E+02 2.89E+02 4 93E+02 [Jed]
13-08015-04 DO Treated Commingled MSD 04/05/13 13:30 6/5/2013 8/7/2013 13-06015 | Total Activity | WSRC-RP-88-387 Mod. 1.80E+02 2.82E+02 2.93E+02 4 .93E402 pCin

£288

CU=Counting Uncertainty;CSUsCombined Standard Uncertainty {2:sigma);MDA=sMinimal Dstected Actlvity;LCSuLaboratory Control Sample; MBL=Blank; DUP=Dupiicats; TRG=Normal Sample; DO=Duplicate Original
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Printed: 6/20/2013 3:52 PM Page 2 of 3
Report To: Work Order Detalis:
Eberline Analyti cal Ed Galbraith soe:| 13-06015
. . Barr Engineering Project: Bridgeton Landfill
Final Report of Analysis 1001 Diamond Ridge, Suite 1100 Analysis Category: | ENVIRONMENTAL
Jefferson City, MO 65109 Sample Matrix:| WA
Iy s;y";”:‘ clont s;‘:':" RocelPt | Ansiyals Bt | Anaite Method Result cu csu MDA ':,’::S"
DERIVED FROM ELEMENTAL POTASSIUM

13-06015-04 oo Treated Commingled MSD 04/05/13 13:30 13-08015 | Potassium-40 EPA 901.1 Modified 4.56E+02 A.56E+01 pCin
13-08015-01 LCS KNOWN 08/05/13 00:00 6/5/2013 | 6/7/2013 ] 13-06015 | Gross Alpha EPA 800.0 Modifled J.17E+02 1.38E+01 pCiRk
13-06015-01 LCS SPIKE 06/05/13 00:00 6/5/2013 6/7/2013 | 13-08015 | Gross Alpha EPA 800.0 Modified 2.TOE+Q2 3.79E+00 3.07E+01 3.25E-01 pcin
13-068015-02 MBL BLANK 08K)S/13 00:00 6/5/2013 | &/7/2013 | 13-06015 | Gruss Alpha EPA 800.0 Modified -8.50E-02 9.87E-02 9.90E-02 2.73E-01 pCin
13-06015-03 DUP Treated Commingled MSD 04/05/13 13:30 6/5/2013 { ©/7/2013 | 1306015 | Gross Alpha EPA 900.0 Modified -1.40E+01 5.81E+01 5.82E+01 147E+02 pCH
_1_3-96015-04 Do Treated Commingled MSD 04/05/13 13.30 6/5/2013 | 6/7/2013 | 13-06015 | Gross Alpha EPA 9800.0 Modified -2.89E+01 5.687E+01 5.67€+01 1.52E+02 pCin
13-06015-01 LCS KNOWN 06/05/13 00:00 6/5/2013 | 6/14/2013 | 1306015 | Gross Alpha EPA 900.0 Modified 3136402 1.35E401 pCH
13-06015-01 LCS SPIKE 06A05/13 00:00 6/5/2013 | 6/14/2013 | 13-06015 | Groes Alphe EPA 900.0 Modified 2.63E+02 5.14E400 2.91E+01 2,50E-01 pCia
13-00015-02 MaL BLANK 08/05/13 00:00 6/5/2013 | 6/14/2013 | 13-06015 | Gross Alpha EPA 900.0 Modifled 0.00E+00 1.04€-01 1.04E-01 2.65e-01 pCiA
13-06015-03 ouP Treated Commingled MSD-DISS 04/05/13 13:30 6/6/2013 | /1472013 | 13-06015 | Gross Alpha EPA 800.0 Modified 2.83E+01 6.79E+01 8.80E+01 1.38E+02 pCin
43-08015-05 DO Tregtad Comumingled MSD-DISS 04/05/13 13:30 6/5/2013 | 6/14/2013 { 1306015 | Gross Alpha EPA 800.0 Modified 1.17E+02 9.04E+01 9,13E401 1.12E+02 pCin
13-06015-08 TRG Treated Comminglad MSD-SUS 04/05/13 13:30 6/5/2013 | 6/14/2013 | 13-06015 | Gross Alpha EPA 900.0 Modified -5.88E+00 4.15E+01 4.15E+01 B8.00E+01 pCln
13-08015-01 Lcs KNOWN 06/05/13 00:00 6/572013 | &/7/2013 | 13-06015 | Gross Beta EPA 900.0 Modified 2.23E402 6.70E+00 pCin
13-06015-01 LCS SPIKE 08/05/13 00:00 /502013 | &/7/2013 | 1308015 | Gross Bela EPA 900.0 Modified 2.52E+02 2.98E+00 3.49E+01 8,05E-01 pCin
13-08015-02 MBL BLANK 08X05/13 00:00 6/52013 | 6/7/2013 | 13-08015 | Gross Beta EPA 800.0 Modified -2.60E-01 3.23E-01 3.25€E-01 7.11E-01 pcu
13-08015-03 pup Treated Commingled MSD 04/05/13 13:30 852013 | 6772013 | 13-08015 | Gross Beta EPA 900.0 Modifled 4.08E+02 8.75E+01 1.04E+02 1.47EHQ2 pcin
13-06015-04 Do Treated Commingled MSD 04/05/13 13:30 6/5/2013 | &/7/2093 | 13-06015 | Gross Beta EPA 900.0 Modified 1.86E+03 1.33E4+02 2.90E+02 1.44E+02 pCin
13-08015-01 LCS KNOWN 06/05/13 00:00 8/5/2013 | 8/14/2013 | 13-06015 | Gross Beta EPA 900.0 Modified 2.20E+02 6.861E+00 pCin
13-06015-01 Lcs SPIKE 06/05/13 00:00 6/5/2013 | 6114/2013 | 13-08015 | Gross Beta EPA 900.0 Modifled - 2.48E+02 4.20E+00 3.46E+01 7.03E-01 pCin
13-06015-02 MBL BLANK 06/05/13 00:00 6/5/2013 | 6/14/2013 | 13-06015 | Gross Beta EPA 800.0 Modified -3.27€-01 4.068E-01 4,00E-01 7.88E-01 pCiN
"13-08015-03 ouUP Treated Commingled MSD-DISS 04/05/13 13:30 6/5/2013 | 6/14/2013 | 13-08015 | Gross Beta EPA 800.0 Modified 8.67E+02 1.30E+02 1.58E+02 1.58E+02 pCin
13-08015-05 DO Treated Commingled MSD-DISS 04/05/13 13:30 6/5/2013 | 6/14/2013 | 1306015 | Gross Bela EPA 900.0 Modified 4.84E+02 1.25E+02 1.41E402 1.706+02 pCia
13-08015-06 TRG Treated Commingled MSD-SUS 04/05/13 13.30 6/52013 | 6/14/2013 | 13-068015 | Gross Beta EPA 900.0 Modified 1.48E+02 7.57E+01 7.83E+01 1.16E+02 pCin

FAA

CU=Counting Uncertainty;C8U=Combined 8tandsrd Uncertainty (2-sigma);MDAaMInimal Detected Activity;LCS=Laboratory Control 8ample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original
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